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Abstract of JP1 01 78004 

PROBLEM TO BE SOLVED: To provide a 
system, method and apparatus for cleaning, 
having uniformity in a thickness, excellent gasp- 
fill performance, high density, high temperature 
deposition forming a dielectric film having low 
moisture, good heating performance and good 
efficiency. SOLUTION: As to this method, first, a 
doped silicon oxide film containing dopant atoms 
is deposited on a substrate on a heater at a 
temperature of at least 500 deg.C from a reaction 
of silicon, oxygen and dopant in a chamber at a 
pressure of about 100 to 760Torr. Next, in order 
to diffuse the dopant atoms in the substrate, the 
doped silicon oxide film is heated to form a 
super-thin doped region. 




Data supplied from the esp@cenet database - Worldwide 



(19)H*B»W/t (JP) 



«2) i2t 4* it « (A) 



#^¥10-178004 

iASVAma ¥«10^ (1998) 6^300 



(5i)intci.» mm^ 

H 0 1 L 21/31 
C 2 3 C 16/44 
HOIL 21/3065 

21/304 3 4 1 



F I 

HOIL 21/31 
C 2 3 C 16/44 
HOIL 21/304 
21/302 



C 
J 

3 4 ID 
N 



«]tW^ 8t*^(Dftl2 OL 58 H) 





49H¥9 -312020 




390040660 














iF^K9#a997)11^13B 














APPL I ED 


MATERIALS, I 




0 8/7 4 8 0 9 5 




NCORPORATED 


(32)fll%B 


1996^11^130 








(33)fll^)ti^Sa 


*S (US) 




95054 










'^-3.— 3050 




























i>n7-^/, •^^^'^> n— H 








20671 








<74)f^aA 

















(54) [36M©«»] 3WyBi3ajftk:*v»T«iff*i*»-r«*l*Rt«g« 



(57) 

Cft??*^a] *<J 1 0 0-7 6 Otorrc73E:^3<7)f-r 

t50 0'C<oia®cob-^'_hc7)X^tc:. K-yN-yhM 
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torr-- 7 6 0 torrCOm^Sti ^m^-t^ <t 0 izMm^iX 

a icffig^iifv:, m 1 X'Mim^^ixh^-^^zmi'm i 

2 A:*? *>ja« $ ix § ^-^ Miam 2 A:^3 c7)KJC 
S.t^-miA;^iS.t/Sg2A;']^*r-r-?.x^T;i^ 

X:hizJ: -^XM^mmzmX-th J: 3 izmS^titz:^^ 

r/mMM^J^^Mm-ti> X 0 iz&m^ixfzny h n- 
i>tzit)l,zm 1 B#ra4>tCBuiBiJfevt^x Sr luiS 'J h 

^am.y'^x-7mzmALXEmm^^y^i^mi¥-t^ 

fzMZmM:^'xm^^?:mm'r^ n y e jL-^-^^cOSI 

l-t-y 

[lt«JS2l miie^ye^-rS'ife^tfOSIl-t-y h*iT 

^Plf-V >-><rtT-*^J 1 0 torr~ 7 6 0 torrCOSJi^ym 

^hfzii^i.zmtm^imm'rh^y'^ ^—^-^^(rfm 

1 ■9-y^r -y h ; mfwimm 1 B^ra+iCHuieb-^ 

< i: i>*^5 0 0°COjl^aj^tTllDSft-r-5.fc*^tCmrieJa 

9o^immm:^x^mwLxmim i b^^^'Ichu 
IB 'J * - h V ^ ^ oiST ^ X s- sw-ri. 3 1° A - 

^#^<7)|S3-9-:/-fe-y h ;St>'miiaMaf-i'>'>'N'5-?5t?f> 
i!6(c:Mie*3S^Sr$iJffllt--g. 3 >'h"a.-i?^^com4-»f7' 

-b y 

[|**IM 3 ] H()ie*'XttJA^^< ifjjgig 2 A:^]^<7)Htf 

M^iXTt . H 2 A:^Jtfoy- h ^^Vwr&Slc-^OiijRif 1 



jaa^. Huisi^'- hJi)vy'^m^Rm^zmwLX\mm-t^ 
fzif^i<zm5.:^xm^jk^mm-th a y\^^—s'^^<nm 

6-tf7'-fr y h. 

h If 2 iB©cos«3yiii* , 

[iil«Jl6 3 Bifie«t?¥X?X*v NF3 i:N2 . NF3 

tT;l-:J>, NF3t02 . NF3 tJI^IS* (O) a 
F2*>ii,=5r^8fJ;0 Sti'ix I. lisRfl 5 iBf^cOSM 

[W^Ja?] H?iE^#;<?"X:^iCF4 , C2 F6 , C3 
F8 . SF6 *^i^^^i¥J:OM{±'^xl.il^JI5IE«5<?)i£ 

•y TT-ii'-^< t*«J5 0 O'C^Olg 1 '&mztWk'^i\.fz^ 
7 S -y b-i^'ifiO^ j:yN(-i^^$:JiSt$-ti-S;;^7--y 

r ; ■m2^w^\z ij ^ - h v-f ^ niSr^XV^^A^I 

•r -I. ^ u - y ^yx*^ <i> MiEXOffflf - ^ sA.^iC'tt-fL^a 

S:»AL, MIE-b^S yi^h-^AifriEaSAXf -yrT- 
ii'-^< i: i.*<j5 0 0°C<7)|g2ia)g(im$iXJtX7"-y 
y ; &r/HriiERtEtt^t.^«tcJ:-^TtTi:.ix^Htrie«m^ 
^ >'ys;|^-C'*BS:at?f Xx -y 7% 

[fS«jaio] friEU^-h-^^^ajftr^x^^*^ 

MiB7 ^) — yiiXif. H?IE-?7"^^ ho>'*»^cO-7-f 
fe^^HU IB:?' U - >^ X (Ci ^^iV^- ^H-LX Ml ERKtt 

-ft^ss-mriBJas^A- >'^N''^fifc*^t- 1. wfiBrr 'J ^-9 

A ^ ii«is 9 iEtt<7)^S . 

1 1 \ miwL'&mk.^mifiy ^m-^^tsim 

9')-yf}XifQ- 12 Sr^tf»*:«9lBtKiO:^j£. 

[000 1] RiaaiPc^rJ'nx • 'J7r^:^x 
3^ailS(i:, tT Jonathan Frankel, Hari P 

onnekanti , Inna Shmurun &; Visweswaren Sivaramakris 

tblfl ; ftlSI^BJ^t LT Jonathan Frankel 8; Visweswa 
ren Sivarainakrishnan}i!)>'#(f/^il/>; ^W&Xk^-^^yf^ 

m^^y^<y^i—!i bw^-t^mmtamm/^mmm^ 

tlfzmifiiim : ^m^m^t tX Gay Pong &; Irwin Si 
1 vestre *>'^{f ^>il7t ^ 'J h 7° 5 XT^^^JStcK 0 

'^^tltzmfiUm ; 5&Bfl#t LTJonathan Frankel*^^ 
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t. LTVisweswaren Si varamakrishnan &; Gary Fong/)'^^ 

than Frankel, Inna Shmurun, Viswesuaren Sivaramakr 
ishnan 8; Eugene Fukshanski^^^tf /oix/t: ""^iajiMf- 

mm.^iXtzm'^^^&m ■. ^n%mmt L-CVisweswaren Si 
varamakrishnan. Ellie Yieh, Jonathan Frankel, Li-Qu 

n Xia, Gary Fong, Srinivas Nemani Irwin Silvestre, 
Inna Shmurun &; Tim Levine t^mf hixtz ^^^W^^x. 

^nmw.^ti.tzw^\i^m : ^nwn^t lx Li-qun xi 

a, Visweswaren Si varamakrishnan, Srinivas Nemani , 
Ellie Yieh S; Gary ¥ong,i}i^l,f htltz ^^WJ^^f-^^ 

L-TLi-Qun Xia, Ellie Yieh &; Srinivas Nemani /{('•'^(f 

fzmfmm ^m^m^t LTElUe Yieh. Li-Qun Xia 
&; Srinivas Neman i*i"W'^ix/i ^B^'^hU y^-^m<^ 

iXTtWfttiSfl ; ^m^t tT Jonathan Frankel*i^{f ^> 

m& )i^hn^\&mm^nmmfLtzm^^'m. ft 

Lf Gary Fong, Fong Chang S; Long Nguyen 

cofzibcoyjmRx/msli tM^-thm^mmRv^i^mmM 

^tltz'^^iam ; ^m^B^t LtEHie Yieh, Li-Qun 

Xia, Paul Gee 8; Bang Nguyen*i"^(f ^^^X;^c li" H— Tg? 

iti^v ^ymm^^xmmv-rmm^mm-^ifjmR 
tf^mms twi-hmf^tamRt/^mmm^tifzmifHim 

PPlied Material sa(::f«ig$iX, ^tLii>(DmmM(r)sim 

[00021 ^mco^m 

^m^ms^zm-t^. m.^zmm^zii. :^^m 

ti. 5 0 or J; OiSv>ia«T-ftr>!>'^:? hit(r>^mz 

■t^:f3mRtf^mizm-t^. ^^^mc^mmma. tt^^v 

yy^m^:^^X (BPSG) ^-^^^KJi (BS 
G) MX(±U V^-^B?1S^'5X (PSG) Mc^id^K 

t Lxm\'^i^ix^mmv-rmm?:m^-t^cr,t,zmz^ 
mx'$)h. miz. :^^BM(7ymmmii. i^^mmm {pm 
D) m. ^mwsnm ( i md ) mxim(r>mMmt tx 
m^'^^ti^ \^-rmmm^mm^-^hfzibi,zm^^(:>ix. 



mtLxm\<^i^fihi^Y-y°1r-im.i^A'yX (USG) 

mm. ^-^ v'^y'!^mx\m<r>m<ry4^f-rm^ 

m^im-thtzi^i,zm\^(:>tih. 
[0003] ft^co^»*xvs;^ x^mm:th(r)i,z±m 
-y 1 ^mw-mn±.<<zmnM^:^m-h 

ffiJife:R (CVD) f,zii-r,Xim^ixh. ia!*cr)CVDaft 

htzMzmm^ixfzy"7X-?ti^±WL^ixh. mn. br 
x/y^x-^amizisiir^Rmm&imcTyis^. &:fjRi/ 

[0004] ^i^fju xcomii. *>*>s xti 

m+^w-Hz!t^i^xmA^tixam^^ x^mmzyh^ < 
t^-^fz. -etuii*. mnmmi. -m.mz\i^ ^yr^z 

\,ffih) i^zm-iX^fz. 4•B<7)'^i>'^«Jtr5>'^{i. 

O.Sum RX/0.3 5Mm ^ tcT)^^.^^ Xt^/< 

3 . y-'^u x(7)wmr-{ xm^^ < =5: KiMmmmimK 

'^i? hJt«S20c7)g5ilg|5c7)^lllC*t-f |,a$oJ:bt LT 

^co^^f^ u X sr i^jt-r -s. toic i -t ^ -rfflcM^saii 

l^*<7)S«3?iai/X7^A{i'ett^>C7)g^^ 

xcoigjt:^)£tci>v^TffM§ix;^^i^«^A>ll®e<jtc^> 
•y7-X{i4<-f H$:S$-rc-eiX'^cOiSrx'<.:? Fibc^tt 

t.3 ^v>Tcoja»^u;-/X{i'>x-y 
h X 'y y i?-x r y TtfOtSaMtc 4^" F J. ;t T ^ V ^ 

L*^L^*^<^, A3^fi^Wi^^;4 5 0°C 

*iSco?ajt-ci^mM$rtt«-t'5.fi!*io^iK5iia>-XT-A 

ti, f^M<75i!JD»St/'/X(i'>i -y hx.yf-y^/'xf-vr 

iza^^xmrnrnz^r:^ K&^(t-rtc:=^-v -yrstiisg^jo 
^*?^f£7K^^^^Mat-t -I t i3<^«fmx-h h . m'mco 

i^fC, -eix^><7)^-V 'yrXii4^'^ KiirVS'^ xfttgco 
•I). *^*^-l>7-'^<^'xtc;fc>.'>t:, ^Ji.«', PMDXtilM 
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vi,zx?>^miMii-^tzMz^n^j:mTx^^ h^' 
xoi,z^ mm^i,z^cr)i^y°^x-7^m^-^i^^cr)mm^ 

V ^ i> o |« ^ ^ ^# ^ ft tc ^ if r 5 X ^ ^ ftffl 
L^t $ix/^«««iai/XT- A*J*ft ^>ix-r I ^ I. . 

[0005] -?-n'^c7)Ks^s«^}ii/.>-r{j*Hc, s« 

X tC'i:>g-c-$> tiff K - rmm^m^-t h « v ^ m 

u^m^^tsm^commi.z-^)^hixx^^^. mut. ^ 

fz\'^X^K +:5i-^:7^VNMX'f4|gtc^^tT}l^$*^*^;2 5 0 
•ry^-hiU (nm) coy-X/FP->-t^-^a5^*i'£'S 

TSbs. m^mo.3 5um cr,hv-y^^mmmi,zx -ox 
w^i^tiih'7yi^'x^i,z-:>\,^xii. m^tmmnnm 
comm^^ ^-!vx h -y vmrntimz'^m t^ti^. mm 
H - rw^ti^'Smx'h hmmzr>\,^x\i. v-rmMi(r> 

[0006] ^yf yliXRV^:^Xt!i:mi^ X 0 K- 
^ixt^<n-i^^(n-nmzii\^x ^ Y-nyyjjf^Si. 

m^'^<ryi%^-i:v\m-thm-h\i. mz Y-ywmi^m< 

\-^x\i. Y-i^y%^^vm-th:Lt\t^^f\<m. 

m(r)^m^m.<^^^y(n,fz^^zmmx:tyh. t.fz. 

m%-th^m\itz\^x\-^ Y-)^yY%^mfnm y-t 
mmr>^^<rM^ ^iwrnth z t ^mm^z-t^ , mi 

, i^Mmzm:^^^iu^-u^/\^x-m^Lfz^ ^ya^ 
mmtmiz h y^^ivxii^^r ^-iv^u^bmit^h o , ^ 

nfA^kmSi {^9 0 o°cj: OiSv^vfl-K) X'T--ii'^'n 

Lh:itt-hh. ^^ximcoX^^J::Hmzii\^x^t. Y 

-j^y Y^^&um^com^ ^mm-t^ t^Y-rm. 
i!^^mm-h:^x'mmtimm^z^j:^. *s»rAu "j/Jn? 



[ 0 0 0 7 ] lifi Y-y'mm^m^-tiizhfz o , ^ 5^ 

y hmm.mt tx Y~y°imm(^mm^^h^ . ^coitm 
&^mxu, Y-rmmmiimm±^zmmL. mmY- 
y'mMim^-t^fziibi,zmmzi!iim.^ti:^ Y-j-<y ym 
btxm^'^i^ti^. mm. Y-r^mm^^xy 
f N'i*iT- 5 0 0 °c^m<r)\m.x"!m. L.^\%m,%, Y-f^ 

•C'5 0 o'c^n.x.him.x'W^jSiixx Y-T^mkm^ 

(i. Y-rm^^^immx<mfS.-t 
scoicssT^)^.. miz^ imi.fzY-rtnmm<r)m$ 
m/^-^^mm-t^ t^mzmmx-^^Y-y^yYco 
miz-y\^xmm^ix^, HiimmtLxm^^^tiiY-y' 

v) f^m^mm-r&ztiziO'yji^^cDxju-y'yYi: 

m>!bh(r>{zii±-r>. Mtc Y-^^yYcoi^—'&^x.hh 

^-(cjtst Lfzmmt^hmm.^<^ Y-^^y Ymm^ 

ti.tiim.i:^-x.hZtifiX'^h. m'^(r>j:d\,z. Y~T 
Y-J^yYii-^iy-tMzts:^. ^tih<7)m!.iim.X'(r>mm 

[0008] Y-j^y Ytiu^Mt Lx Y-rmm^i:m 

^■^h^-^. m^<r)mMm>'X7-Mi\^<r>i)^T^mi.z 

ymnm^ mn^^h m^i,zm<nw-^Rm^-^i.z-:>\,^ 
xmm^mm^'i^h z t ifimmx'h iztx-hh. m 
co^ma. Y-y°mmm'^(7) Y-^^y hco+^^rfi:*^® 
m Y~rm.m^mfS.-t^mm.^<^t>j:mzmmxp izt 
inh-^^ z t t<fz\>^x I. ^mm.x'$)^ ztx-h^.M 
iz. ^mii^^m^^<D^i±x'i)'o . mmY-Tmm 
mm ^ix^ ^mmm±.x- Y—><yh y - yimm*^ 
hmu^mm-6ztiW]±-t^^<')^mt txf^m-r 

[ 0 0 0 9 ] Y-ymm:mm-h Y-f^y y^^ 

Ub LT Y-y%%w^^mm-thb\^on^^z\,i)^i)^h 
^•r. mikcomw^xy-M.^m\'^^i^'^i,zmmY-y'm 
^mcom^ mj^^-n^mm-t^ z b *q^sgT-* s t 
V ^ -5 mma . mz 2 oco±s^ai 1^75^;^^^ i> coxh 
^ , IS 1 (c, m^coyimRx/ms^m^^xmrn Y-ym 
mm<r>m^Rm^-^^+-^i,zmmx'^^^^b nm^ti 
?>im Y-ymmco Y-^-^yY(^^—jm.r/m^<r>m^ 
commm:fjtm'j''-t^zb(,z^j:^. mtit. m^i^mm 
cvD^^yvN'fti. mmti^<f]^Y±i>zm'o , ■f^yj^ 
(rf^^^m-oxmts „ ^\yf<(r>^u^X'\thhmc^ 
m^-k^-thmtmn^ix^. immcr^^^n^jvYm 
m.i^Lhzb>,zx^mm^ix. mmtm^^tth, s. 



(5) 



!f$IB¥ 10-178004 



^—itiz-:>\,^x(7)mmii. '<./uy^mm^m\'-^xmcr>m^ 

y-yhlzW.tL^^ZtX'$>h. L*^L^*JA., ^^<r)1j 

mirm^x't 6iz^t'^j:i}--^tz, tfz. mmf^com^?: 

mm-t ^^)Uhmmzx:h^^m\'^xx^ imm\'m 
mm<7)m^imm^^ztimm.xh^. immzmm 
L7tJ»v mzti\^xii . ^mi^mMzm-timiz^^ t sg 

^■th<r){zm\^i^ix.tc^^. tfz. x.yi-yy-Ximco^ 

jK$r^*-ri> t ^ ai^^^mm-ri>'^imm*iti\^x\>^m 

mmtxf^-t^coizm-tmmimm-t^fzMz 
X'^ ^m'om\'^}^--nm^i:mm-?> zktmt l 

m^Rz/\^—^-^yh i^— tt ( i / N M F ^' >- h ^ 

it+0. 2mM%xm^m 5 0 o^yyx h o-a^js ) 
^^mzmmx'^ ^:tjmmmm.ifihh zttmt t 

[ 0 0 1 0 ] li{S H-rffli^co H->'^y hteSJciSfc tT 
v->c:i:T^)-i>„ mm/m&J^¥-'>-^yhi,i. fcv^Tv\ 

tttcw LX2 -^cD^mti-^ h « H -rmmm. # h - 
m7\<^izmm^tifz-t<mz7i<^^^\^-tim\^:h^h^ 

^rrdztizX6^:c^^?:m^^x-}}u»:Lfzmx^tmm 

(TjF-ytyhti. »^*><?.a^fL-t^coi'h^«;StL. SSI 
y:-j^yht^iyrMz^^ „ 

[0011] +:Ji-^e }^-/<:y ■l.*!-^ 



t-^i., teMt Lx \^-y'tmm^m^^hi%^iz^^ 
im^tm^imt Lxmm^j:^mxhi>, mmv-rm 
mi)wm.^ti?>xmmm±iz^-t^*.'^m^mii . 

U 3 y^cr>z^^y'^RUi^~^j: K bJ£li$rW(f 

X .y f - ixi?- ,S,t>'-ecO*l7' 7 X-? $r ffl I K ^ X -y V 

?S#:x.y^:yi/^|$-fflv^l,i:, fcV^TVK SWAi 

Elt-C-$) D *^-oS« ^ :t-^ -^.'-x y ^ y ^■••r ^ C t 

-y hx-y^j-^coj; d>5rt^*co:^&T*^tti? 

mi^ixfz-t<"mz^ ^^^^^m-ti> z t tmt. 
vy'ix.-y^yyim\<^x^^^mimi^cr)mryx 
'7X'm^'t^tmwi.cr>mmizy°yX'?mmt^^t:&. m 

9 ^ X -y f - y^im^zm^fz J: ^ (ca^ L < ^ V ^ ,r 1 

H-rM«4(c^ LXi^-^zmm^^t&WL-r^ z t t^x-^ 
Sid izmmmm^mm^-tiz^^mim^mmx < 
w^^i-hzti^mmxh^. 
[0012] ^—^m^Ri/±mm.A<^'j'"^^^mTx^ 

coiuHz. ^m^y'j^-f x^mm-t^<7)izs,'MRms. 
-^^mc^isimtimmx'h^, TVNMxs:Mjt-r-?.oca 

mRr/m^%m^?Am^tmm^j::tjmi,i , ^ms^jt-sv 
mm'ji.zi- y^<^mif-t^ z b xh h . ^m^anRU 

ymmimwth z t immRmm-K-n^tm-t 
^(oifZi-tii-mmitz^^-ox^tz. cvDMa4'. mm 
i-^y-f^i^mzmmtfzKmitTffxit. mM^ti^&mm 
(7)mm±i,zmit>- u ^ yxiim^t'>v ^ y<7) j; a 

^xi:^x^^id-7-;^-;PH^cOMJSiOJ; 3 =SrC VD^ 

V D y'xn-izx^iz^m^^ ^-JURX/m^^^r y)^a)^<n 
^JLMM^^ZVm^iXh, B$ra*ifc-plCO:h.T , CVD 
^m.-h-i^mm^W»^hZt1)'^X%ts:<ts:hb . tz^^ 

x\>^. ifj-mLtzmm^co^j:K^rxj-^xRux?mm.m^ 
(^tLh. cvDmm.izmmLfznmmt^^cr>T^mmi. 
mm±^wmi-h z t t^x^ h « s^i^oT^vsw x^zn 
txm.mn\^i&z-tT^imi<r)^mi.i. ^B<r>t.-rt^ 

/Jn? < tihr'^U x-^'mz'0\ \X \±mzti^ti^h 0 

mt:>i)-^^j:mmzmmxh o . w x^^ •? c7)Kftai/ 

[00 13] «^?.KxVS-f xSr;tjSlt-&<?D{CCVD^« 
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WL(r)^^m^^y->'^^Wcr>T^f<z'^hix.h . fz^^X^^. & 

m^j:fmu.'^^-<ry^<m^^'^oi,z{i.. -^^ry^-^o •■/ k 
[0014] ±iecois**>^>. ^^^tttzyrm. i^x^ 

X ^ Ntc*S^^M«f« $:?l&*B--ri<!:=S:< F -TIM 

iz^^imimi:^^^ < m^-t^ Z t tn-^ =5rttix{f 
Mi>z. $)^mmz-:>^^Xit. «^l.a«c7)^ 

mzm-tmm^m^Mz-r^fzibizmiittfzmm^zj: 
s^-^A- y^^zuK^x^&coimRx/m^mtiimt 

^ZbtmtL\'K ^-oX, Siibi^titZtii. HOiS 

m-i, fzmzmi^ $ n s ^mRtfim f -rmm^nm 
•r^fzi^^zm^^ti^^^mkm-^-thXdizmi^ti^j: 

[0015] 3%Bfl<7)SI«J 

8 0 0 °c ) mmm . -^Rx/mw^mm^ h « 

yj'<\f^x'^<r>mx'ndzt^-^mz-r^i^xr-j^. am 

Rr/mm^}^-^ tti^. ^f^mmx ^y-r^ [ai-^ ^ yy s- 

m^mm%X'^tzisb\z^>M x\mt>''WL>Hzi£h . 
[ 0 0 1 6 ] ^wmvmmzm^m.w-'k^^h 

(BPSG) m. ^^^y^miM:^'yX (BSG) mxii 



m^^huy^^mco^-^^^/i^x h •yy-mm.m'^t txm 
^^i^ixtmm )'-ymmm'^-t6cr)izmz^x'h 
h.mz. ^^mcommii. ^^mim ( pmd) 
m. ^mmmm c md) mxiim<^mmMt txm^^ 
i^ixh\^-y'im^imm-i-hfzMzm^^hti^. 
mcomcommma. Mtc. m\'^huy^^m.ymm'it 

^^ y'ii'yrmxiii&combtxm^'^^ti 
hi^\^-y'imm^mm-ti>fzib^zm^^i^ti^. 

[0017] :^?m<D:fjmii. 1 0 torr-7 6 

0 torrcoK^f-^ yj <^^xmm±.i<z c V D (c J; ^ mmm 

SritaS-ttSXS. &t/'i««^^*^;5OOrj;0«v^fi 
mtxum-t^xmt^ifttit. TJfl-fkco^^a^ 

A>^> F— F iXtih X 3 ^a^coaWc^fcii^tcjDlS; 

J: 0«V^?a^T">x>'N±ldJiSrit«&t>'U 7n--ri. ) 

X{i#^©Xx-yr ( 5 0 0-C*McOvS«T-'>x^N±icM 
2:tt«L. IS*»'«l«Lf^f*(C'>x^N±«jK^Jn«ft-ri. ) 

*><^'>x^N^|^*-ri>Ci:=Sr<ffi5^, fSm^+co*^ 

f&uim'j^-^-^^zt-A^^nxh^. ©?s«!La{±. t 
'y i^'yymi^^^ ¥-y'immi7)^<Dm$.m 

mt^Kmij^mz'ommm^^m.^^h. wizxi±i,L< 
a. Kmit^xco^m^i&m-tt tzubizmm^tirzTy 

[0018] Mm'j^j:mtmi,z}5\,^xii. mmmamm 
m^^»<D\'-^-<yhtm.mb Lxm^^i^ti^ v-rm 

mmt. 5(ci«?a. ji^6oo-cj:o«i^ia,K, ntt 

<\mi 0 or J; •9iSv^iajK*T-jDS*$^lTi^«3!)-'^ 

mnm^^'^^mrk-rhcni^z's^'^z^mx'hh. 

[0019] *^BBcOfi!lc7)««tCtiC^T{i. y FT 

o^f^ii^^^^m.imRif^co^^'Vui^m^-rh. 

-Fx:t>;udfr_}g$:ffiv^2,S^*^:Srav*jS{i, ^JSMA 

v^sti y ^ - F r ^ x-7 ^ L . *F ^ L < {±r 5 X V 

■V Ws:$:^,-^*Hw^i5t?t-r'l> , y ^- FT ^ Xv^Cifc 
v>T«, -fb^SiSc;3;^fflv>/i>ix, mm&^XJ^'y'$f'')y'/ 



(7) 



!Nfg^¥ 10-178004 



7X-7^0fiJ^{±. Mtc, je:>Si:§til.M^^SAp5X 

[0020] ifjSSISftWci3V>T{±, u ^- hr^xv 

i^Dar^XV^T-J)?,, U^-h7-5X-7^{i, 

o^^RlttC J; T ;<rx tcx ^-^;tTx-y-f-> 
i/»S:*-rsr7Xv2:^^$-<i:S. l¥L<{i. 

T^t, r5Xv7&^;^tB!t$iX'i.Try^-:?«/^iS'f 

tr:frt-Cj*/^<x^, <J:i:. RlC14;<rx*JTryy-^'« 
tciM D ^ n . ^ ^ D-iSx ^.;l.df'- tc: J: -5 T X :tx;pdf^ 

X $rJ!ia^-\- ^ J: 0 X7 X'?m\LC V D 

[002 1 ] ^%m(o\tL<^mm.i<zii\^x\±. y^- hx 

^^ifi-^^tih . f-A- WN'rt(cr7Xv*>':5rV^i:ta!*c7) 
^N'l^<7)ftf^<7)ro-feX;<?x*ii5tvtx .y y^^mtRmt 

iixii, ^^<^m}^^iiimmmmt,zi,i^<7^ 

S-^*^!)/^^)^;^-^ >/'S|*ic7)7"5X-7<7)^fflt i; I, 

^m^X'\t. mM!Sk^T^>yv\i. S i F4 

<7m^^^ibhfz>^l,z9m^^r>f^<n):f^xm^^^,zw^ 

[0022] 2|s^Bfltf0fffi<7)®«tcfcV^T{±. f-v^AM 

fzi!bi,zmM-^^ryj<i,zmA^ti^. <xi,z. m^mmi 



im:^'xx'f^^tifzmzm 2 m^:^'xt,mm^^ y^< 

'}yv-th)i=S'W.<nnwi^^'ch. mL\-i. iif-wm^ 
mmm,zii\^x\t. 7 vmm^vmri-^ yt^zmh 

ix. 'f^^yf<ti^h^\%^ixhi^^)ny-y^;mi:K^^ 

i^*-r& , y y *(c j; ^ f-^ y)<-T8m^mx:hh^^ y 
^N'^(7)«B±tfois«7 -y 3g*^'ffli:f^ffl$ns *»x{±m 

9^}y9'^t\.h. 'm(^mmm\,zii\.\xki^ y-v^^jy^ 

^<$ri^-X:^>'X-r-g)C:i:t::j: Off^^t. ^^y^^-i^zm 

imcr>mm^imLx\^my •vmi:m^Li)--^m>'^xm 
[0023] :^wm. ^fz. ^i&mmm<7)m^<mm 
m^^yj^i\m-th$ixr^yy^j ii^-^hmmmw: 

t^is^iXh. ^mt. "^x^N^il^BOO-C-SOOT:* 

X'cr)\§,mztmth'^J'x9 )V/)z-9^^-ttM»^r 
■^yy^Jti^^ttih. ^"fX-^Mt^ 7°n-tX^Xi:cO 
RJj5&l/>^< t i>*54 0 O'C. if ^ L- < (i*^) 5 0 O-C 

~8 0 o'ctX'co^Jkcr>yxi-^x:^'xkzXhmk\,zi}^^j: 

'om'\tcr,hhMn-^^A.X'\^i>z.ti}mt lv^, 

icis^ia (Hp-^. 5 oo'c-so ox:) Xcr>x.-,^y 

[0024] *^BBOiDSftr-t:>Xy{i, ^^>- 

Ji, '<7-'x^';u/h-:5'(c&^'^-^$ix^-b7S -yr^W 
mi:^^i^^ryh^i:M^mm-t6ZttmtL\>\ ^ 

<T^y^^xiixm}-9 ^)-yiixii^t>cr>m-kti^t:,W&t. 

[0025] zi^Wm\l2.(nWmzii\^X\i. ^-ry/m 
^\L-9ii^(^Vmthfz^^Z'^=fX9tV/\L-9<nW['0 

7 S -y ^ CO J; ^ ^«f45r#tf I*iai5&t/^' ^ 'y ^ >'^ icW 
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S ^ 9 -y ^ ^ ^S: mci'-iz-t^ . Af^sW^rHiSflaJtwii, 

[0026] :$i^m<7)w.^^^mmt,z}i\,-^xii. JtAr-t 

t LT U >y KT-fe y 7' y *^IS(t ^.iiS » U y FT 

SlSt^' 1 \:X}Lcr>ru^X:^'xmmzW^^ixfz0xm.^ 
•^u-y9t. X"M1Km\,zimi $ -ti: I. 1 ;7 U - 

mzi:,ru^x:^xmj^\,zh i tUiio^NVur*ifg(t'^ix 

-1.. ^^^nuftm. mm.'^m^hmM^^m'^Mzm/ 
<x^ -y -f-th :i b *^xt ^ ^ t (c J: :^^m<n 

[00 27] U -y KT-bV 

lal^^±<7);^,'x$^A^^l.J^'x»APSr*•r■l.'<. 

-xri^- ^Jjaa^A- >'>^'^*«J:$-a:S 
(^^^'^ts:^'X-^RrU- h fj^ifttLh . y y FT-fe > 

ryji, ^'x^iEfLJ: o?s*7o-{cffii5i:coij'-^v^^- 

'p. mm. m^:ffX(r>:i'-^d:<ki>-&WU^^xm^ 

^irLxm.mi-^ y-'-^'^mmi-xm^y'a-txcoms.t: 

[0028] *^0H^o::ixtf3co&r/ffic7)ll)Sffimt/'^<7) 
mj^t/mmii. Tiso:*rs:ai>w<?)iaBfcfti:i¥«i 

[ 0 0 2 9 ] fE^ cO^te0IJc7)i¥MI^|5iBH 
I . CVDUT^^^ 

A. C VD UT^^^J'cOitS 

mz. t-h^^i^xy-M.^ :fjmRxms.ii. #k-7- 
mm. ^^-yt^yym. mimytmmxim<r>mim& 

-t^fzMzm^^t^ii^. 01 tt. m^comMMcocVD 

1 0 CO 1 mmmcTimmmmxh h . mvMi:mm-t 
^zb ti<X'^ h mnz . *^Hgi7)^a(i , ^m^tcoi^i^ 
izim y^-y'immco y 7 a - S: o i-xamm f -y 
mMims^-t^m'^izmm v-ymmmii'hcr, f-^n-^ 

O'^x^N^ffl&Stvf-r^g.^t^^'T-^i.o CVD^BIO 



nmxco}^-^<:yhi^m'^M^^tii>. w.i<z. m^—^a' 

[0 0 30] HHcRIL-r, CVD^gl Ott. ^'XK 
JEEffl«{l 6$-q&-r-&*Sf-A'>-Ai 5SrJR§t-.i.**Ar 
-feVT^y 2 0 0*i#*tl.?., ^XMiTU- F 2 Ot±. 

:J'i:t,ii?tt'ix.&) lc:tfc-?TV^^7°L— F 2 0 SrMMtJt 

:»-Birt'S.;^'XR^E^^l 6<:0±tCfStt'i.:fiS. CVD^ 
SlOti, t.-^2 5lz^¥f^h.fz'yji^\t:1}U»:-t^i:. 
-^XVy hT-^zyyoSOt^i^itlh. h-:5'/y7 
FT-feyT'y 3 0{i, mHZ7]k^ti:hX'jl,zTcr>a—7' 
A 70— r yj^^'fiai: 7"L— F 2 0 {C^gtc 

TT-|¥«ca5^<^ixSb-^'2 5(i. -fe7 
S -y ^ . if ^ L < UmitTJU S - AlcJtA $ix/^jaSt 

^+ N'tC^IS? iX I. b - ^ 2 5 O^^fflA^gg-ftT^P 5 

->^A (A 12 03 x{ir;^5:^) xttS-fkryps-'^ 

Ac7)J;a^r-b9 5>y^«p-CT'§TV^S« b-^25i: 

■^x^N^-'jiifMfiBi 3izhhi%^i,zi,i. mmi o<7)i*is 

1 7{Cfn'o7tf-V>'>S'7-f 3 5. 

*'>'7°f-v ^^yP4 0 (c J: o T V ^4 . TT'pJfflC 

a!^<^ix-i.^-^'>y-?7-f ^-3 so^ffiti, r;^s•^x 

imitTJUi-'>J>.coJ:d^j:-fzyS.-y^m^i:iS^. ® 
tn:mb-:J'2 5 b-r? 2 5{C*=f LT^^« 

(Cffiv ^ifiJSTafe 1 7 ^cO;SJS^ieS:{K< 

[003 1 ] ^H^itRX/^^r y^;<?X{i. «*&7^ >-4 
3S::ft-t-C;</"xM-^d<-yi5'X (X{i;<rxM-^7'D -y ^' ) 
27 3 (09) tCf**&$iX. »^L<«-^tC?I^$^l 
TrU-F2 0twjM<i>ix^. :^'xm.^:r^y^X2 7 3 

7-n-fcX;<fXffi*&^-f ^4 3Rt>'a?t^'X^^4 7 
(Ij^a^iifCT-'iT/P-f yr y F?I-^7"o y ^T'*-!.-! 
fc*W*Lv\ TXmmi.zm^t^ti^J:di,z. Tu^-y 
^f5 0«S. y-F>'N7P7'2 8 0 (09) ^Um^^^Z^lk 
f|sLT2-9C7)X^:^.X^IS^0^•*>A>^^-vi/y^'l 5^^^t5: 
■r-g.7V-F2 0(3jI^*^^jS^ii:*W* tv\ »^ 
4 7{i. A:>3^'XAiASAn5 7 5r*-rsa*y^-F 
-7-^ ^'aM7'^Xv^5 5*>^><?5;>yxAiA'l.. ttWJ!® 
4", yV-Y 2.Q\,zm^'S:iXtzfi X\i^ (^i^EP 

2 l-C-^$ixrv>.|.) {C3liA,ix, -^xyN^ffitcftl'f^ 
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4 0 iym%=yA ^ 6 0 ^ TX n b sVP7'^ 6 3 
[00 3 2] ft*fl^^llS6(5iJtcfct^-c(i, cvD^ai 

*i|CVD (SACVD) }:.ioM^i\.h^%&m^<^»: 

'ru^:xxtbh, wi\,zW^fzi.o\z^ ^cvDrn-b>5. 

CVD^Sl OT-a, *ft{±TT'lfW{3iB^^>ill,»t/ajII 

5(cJ:oT^^i£$^l, *^4 0 0-8 0 org 
m^^mz'm-h^LhifX^h. ti-^ti-^hmfW.i.. 

MY^y^y^y. m^. Ax/yxii -y-X-y f y 

f\^^-izX'yx^ ^j^izmmtx^fS.^ixh. mnprn 

1 5izmx^tifzKm^it^meo'^^niibht:Mzm 
—mmwL(^RFmti^y'u~ h 2 o(c:«*&-ri,*>^»,^{± 
■<s^-^mm^<7)RFm.^iri-~h 2 0 ti&RFmmi^zm 
»^-ti,ztt^x^i>. r^x-?mmxu. Mmmmi 0 

[00 3 3] CVD^ai OtC«^tTtt*&$fX-l. y^ 
-hv-f i?njfer7Xv^5 5«i. Ml 7sa/m<^^^ 

^^ts^-vy^-^1 5<^m^(0f&-^^^i^mttiX\'^^j:^-^m 
tL\'\ mz, >j^-h-?^ :^x3mr^x-?mi. wm 

7^irLxy'yX-?^5 5-^mx-t^^'xiiy-ym. iS 

mxamc^m^rmi^-t^ tiMzy^ x-? ^^•t?> 

Km^:^'xXhi>^\ y ^- ^t3'My'yX-v^5 
5immK!Sit:^'XiX:fjy-! y57^-ffLX^5 5l,Z 

mx-ti>ztizj: 'or^x^^itcvDm^mm-thrz 
Mzm^-^hti^, as. y*-hv-f ^oMT^xvjs 

5 5iixti^^ y57^iffLx/fx^xti. -^^^rim 

Xv$r*«t, TP- ^2 05•Ji-5T^^S5rr■l.^!E'i=4 7 

^<7)i¥iffl«±f*:a5$^i&, ^ai o<7)S)^iisfi0ij{i, 



«r^xvsg:b&-^i.-s.4si8Ja«SS: (rf) r^xv^ 
[0 0 34] xu yV)Vf^)vy^e3mf\i-^2 5<r> 

^^htlh. h-^'/y 7 hT-fei^7'y 3 0. ^ 

-^>'^';^y2 8 0, xo-y ^;^>'^';^7'^^6 3, y^-h 

[003 5] ro-fe-z-tf 5 0(i, CVDVv->'COrj?T- 

TfPffl-rS t y'U^ -y -tf 5 0 ro-fe -y-tf 5 0 iCjiJS 
$a3t;><^: y 7 OtC|fit|§tl/i3>-b-A-:77'n^^A 
T$> I) v-X T- A rJ y h a- 7 y 7 h •> X r $r Utr-f- . 

»iL<{i, ^ty 7 o{±>N-Hx>x^ H7-f 7-r'$) 
S lfi^<^mm(^^ ^ y -5 T t J: V ^ c: t ti 

T J)I><. ^N-Kx>X^ K7-f 7" (^J;t«\ ^^y7 

0) tmmmmi<ziinhcvDm.miiyu'v 

e-7^>x^ K7-f 7W;<?-H7-y^*i-i-^ix.g.. 7° 
n ^^ -7 Hf 5 0 « . i^Xf-J^mm y 7 b X Tco$ijfsrF-c- 
-f^ld^-ii-. b#Ph1, :ffx<r>m.-^. f-A-wsff, ^-^-y^'S 
JK, v-f i?o}Sm:;'3K/^, -»fx-fe7°^iEas,i>'ffl^«o 
7*n-bXc7)ffic7)yN-^p<_:$'_$:fg^-tl>^^-b.y h^&i-^ 
i;ix^ , 7 o •/ b°— r" >f X ^?X(±f^" -f X F 7 7"X{± 
^cr>mWx F 7 7^4^ jf A $ iXT'^ffiiO 3 y f - ^ rn 

i^^XAMifn^^^OfillO;^^ y tCie't^SiX/C t C7)C7) J; p 

^fteon >- tri-^7°o^7 A t Xn-fe >y-«?- 5 0 Srf^i!> 

^■^hfz^^zm^^l^tlh. i^X7^AflJffliy7 h'^xT 
{i, TT-i¥»ca;^^>iX^. ;*-H7'y^?{i. i^y-f)V 

K 3 y fi-:5' . r-^o:/at>'7•'i^':^';^A:^l/ai:^ 

*'-F. A >:?'-7x— X4^— FS.t/X7^ y/N°^:-:?3 
i'ho-^'ll-FSr-^t?. CVD^ai 0<7Da'?c7)a5:5i- 
{i. Versa Modular European(VME ) W^^ZM-^L. 
.-K— F. Fi^— aiXa^-:^':^'-f>^i^>'a>S. 
LN"^-f7°*<M<^$ixTv VMEtSJ^ti, t.rz. 16 
f -y F X- Sf^xmJ^ 2 4 f -y F T F VX) ^'X Sr^Tt-'S 
^N'xIiiSSrat&LTV^?,. 

[0036] ^fcTO-fe^y-tf 5 O^iO^ y5'-7x 
-X{i, ■7/l^-f-f-A->'VS-^c7)-^^>^ysc7)ioi: LT^§ 
iX^v-XT- A^r-^'JiZ/CVD^gl O«fS5^tR0r?) 

hm2\,zir^^iXhCRT^-'^7 3<xmfv^ V^y7 
3bSr^Eb-r^, CVD^BlOii, $IB10comS\fl^ 

w^mf^<^-^mm:%^mth^-yy i— a^- 

>y F7 5{c]R0Wt^>ix«.ii:*s»i:H-\ CVDJia 

1 o<^m^^m%m>Lm^-th9.w-Wj:>^~yyv-2^3- 

— -yFti, t]^)y-i)V—r'm^y^9vv(r) Applied M 
aterialstt*»^> Precision 50(X)(Sli^il) Centu 

ra ^immmw) ^t\.xmsMm.^tLX\^h . -^jv 
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V V ''^fe t -I. i Kih-r . 

[00 37] ifjSHSfiW^iiV^-Cti. 200*^-^7 3 

Hifi^tii,. m^^7 3a{±, mmzmtmmi^-t 

*\ y-f h'^ylii:^co^^^Xh^. y-^h^yis 
->Oit^lEJ«{c:tt!ix, ^yi 3hX'yni!^y^W-t. «t 

X u - ymcomm^mis.^ h . j.— □ -t -if 5 

Q>}l'M.m'th^)l^^W,Z-thfZ>t>\,Z=7^ h'<y7 3b 

[00 38] 113 1±, U->;l.-At{4g-r-2.;^?'x« 
*&>'N°;tx;l.8 0 (CM-r C V D 1 0 <7)«tB&ElT-3> S , 
ixELJtCVD^Bl 0(i, 5$:W-r-g>f-v> 
VN'l 5 . ttl^^'f yA 3i)>t^cr>X:bRX/mm4 7i:^'r 
-l.;^'X}I-^4<-y ^ X 2 7 3 . St/"A^] 7 ^ >- 5 7 $r^-r 
SiJ^-hv^:7ojj^rxX'-v'^5 5*^-^iix^, 
L7t;yx?a^;if>x^X2 7 3{±. tm^'Xt.^ ^J-y;^ 
XX(±fiilcO^X^^A*i=4 3$r:fr-LT^!lIlf--rWS l 5 

t;rji-^at/'aA-r § rzisbx'h mshz^hixhid 

fig-r ■§> h > 2 8 0 t XJI-&--K -y X 2 7 3 
^T'f-v:^^N'l 5c7)fi|{|i|$-±*i.i,. [5l«tC, f-A-yAl 
5<7)«S«^*'XM-^;K>y iJ'X 2 7 3 ^T-±*^l>;yx«*& 

^4 3{i. RJ^5't^;<#•x^;^■x^^t^y^°:t^;^8 0*^^7 

^^8 3&t/8 5&^LT«*&-r.|.. ;^'X«J^y-<;t.;l^8 

0{i. ffl^iOffl3^tc;fflv^^>iil,fi)fSrc?-feX{ci-pTM 

^ot t ct V ^;<^-XX(i?S*^#tf^XX{i:^S*«*&ig 9 
O^o^-f yiT^-^ttih. ^x^l^yN-^tvPS 0{i?I-g-^ 
93$r*L, «*&^-f ^4 3^c0x-^>'8 5$-^LT;<?' 

x?i^,if >y :J'X2 7 3^m.-^nxmm'ti>fzib<r)^i^m 



-f^-Ji. ( i ) 7Wy8 5X{i7-f i^5 7^coro-feX 
;<7'X?rL5r ii!lX{i#i!Jt-±Ji^)^7t:i6t;ffl(,^^/t^ i^-v -y 
hjj-7VN';py9 5. &y ( i i ) m^^^yiiitLX:^ 
xXJiygfr^I^r-ail^-r-^vx^o-nyba-^ 10 0 

X) *>'ro-fextcffli^ii>ti^*i-^. m.m(^>'\'y vr^y 
hj^)vr9 5ifim^mmx'^iix^i^y^ y<,ztm.^ 

fih. 'Thy:r.^>\^:^f\^h>-yy (TEOS) , ^^J^ 

A ( H e ) Rx/mm ( N2)Rx/m'^i,zX'oxii u ymh 

iJJi^fU (TEPO) . -^-^Sfh'JXf-zP (TEB) S 

/fxt,^/jy.M-^7k9 3l.zmi^^ii^mmi. mi^Xli:^' 
xvx7a-3y (MFC)(ll^§ixTV'>^ 
vi) ^t/:/X{i>'SVt^7- mm^tlX^^^^^^) (cioTSiJ 
*>^l|]|SWcioV^T{i, 7yx?I-^^9 3{iT 
EOSRX/TEPOcr>Xo^j:Kmf&-»mi:^it^it^m 
i*^ixm^-k±ti^ . ^ixe>(r)mmmi,zJ:tHt^ VyM 
tLTTEPO, '^V^yMtLXTEOSRV^mm 

^^tf?I-^!to*^:»!/X?S^^ 9 3 T^^^ilS , TE P O 

^^m<r>^A^^^^*)mm-r?>(r>x'MtL\\ mz^ ^ 

^IkX-Wi-^Ltzm. tmy^yS5lz^iik-t^. H->'N' 

yh. i^^)nyRxj^mm<^mcr>m^mhm\-^hixh:Lt 

[0039] W.^Z^ :fi'XW^J^:^^)V80\i^ X-f -v^y 
y)<.}W9 ra-fe -y-y- 5 OcoSJITFT-^? 'J 

-y;<r'X$:N2 tMzyu^zX:^Xy-^ y8 3\,zm-^X 
:^ximy-^y4 3^X{±i5' ';-y;??'X5-^ y 5 7(;:?ii 
o-C'J^i-bv-f ^Djg^T^X-7^5 5t;:ajRWttt3* 

•r-s t 1. , rn-b -y-y- 5 0 *^'x-f -y i-yyj</i- 
y'9 5\,Z'^') -y:^x^m bmzX:hy4 ysi^it 

SriD ;c -i) yj<l 5 t)^h<oy y X-? V ^ 
- h t , x^« 4 7 ittSii**^^ 
bl>„ Tu-t>y-^5 0(i, ^fc, •fl!lc7)yN';l^7'9 6t3x^ 
y83^:i]-LX:^'xm^y^ y4 3tCf^iM$-tir*»om« 

^'XRX/^^ ^}^rijx^iixm.'^lh9 3t^t^mi-3^ y 

8 5 ^-kx^xfiMmyA y4 3^mm^-ttzttin' 

fl!lcO||j|<60lJ(C*3l<>T{±, ^nVU7'9 5(i7^>-97 
^o;^i<7)ai^)t'tS^$ix. ^';-ypyxS.t>'N2 
>9 7$-ji-?TX-f /f-yj^VNVl^yi 0 5 (0^$ilT 
v-i^rv^) ^JMtKe^tciiai^-ti-l,, AP5 7fc'J^-h^ 

X-f -y^y^/yNVWyi 0 5{±i;^-hV-f i?0^|^5 5 

^<7)AP 5 7 SZ/AP 4 3 C:^-^ 7 ^ >- 8 3 

m^cr)mtmi,zi5\.^xi,i. y—h^^/uy 2801,0- 
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y 7 h X r 3 f J. - A*^ 

f r n -fe -y -9- 5 0 tc J; 0 mm $ ax ^ y - >-^'x*^^i, ^ 

[ 0 0 4 0 ] ^a««}® 1 1 0 i:?)-V>%^S 1 1 

A*>i^Si^xTf4a-fs<. «Mi 1 o«. y^-hr^x 

1 1 5iixtikLxm^^^tt^mm i02)i,zmt!^Mz. 

T«*&i!l<7)^^^< t i lot LT^-ffl^tti:>5t LX^Y 
y (03)Sr*tS, fBKOHJSWciJV^TJi, HjlSl 1 0 

Rt/^v'y^^m 1 1 5 {iis < izam-f hx^9')-y 

atZ/XJilSiCiO U h V-f ^' xim-TyX-^Jk 5 5$- 

[004 1] )K2r*t«L.. vt?fS:ffV>*»oU7u-X{± 

0 (I J; -:. T ^ff $ ix ^ 3 >- b" ^ - r D J?'- 5 ^ ffl 
80 0 or-feyyusii. c, C + + , ^^x:^)V^ 

r ;PX{i r ;PfciaA$ix, 3 y t j. 

-^'co^^: U i-x-ri^O J: d 'Srn y b°i-^fflco^«#:tc 
ld1tX{iJR« $ il ^ . lEA 3 - F T-^ X h yK^SIS 
T'*>2.J«-^{c«, rj-HtinyysMyP^^T., 'iMthivtzn 
y>'N°'f 7— 3— F{±, fi^^^y/^M7^$i^/i'> -f 
y Y-XvA y-/i— f-yco^7 ^ h 3 - f t 
'jy^SixS. uy:^'3yyNM;P7'>''x^ ha-H^II 
fi'f ■S^'iA'Xc. >'XT-^j.-if{±jr7"j/x h 3- HSr 
Dft/ttiL, rjybA-i?i-XT-Atc^^ yi*]c7)a-F$r 
o- H $-<i:, C U P*^3- F SrisS^BX 0 j|^f LTT o^?" 

iic tilt X 7*>'tf *)iX?> , 
[004 2] 04(4, ffl^cOllliSfiajtciSi/XT-AlfJffll 
y^h-^xT. rjyb'ju— rJ'rn^^A 1 5 0<7)|5g«$ij 

7x-X$-fflt^T. ^— f (47°a-bX-b y F-^y>'N'tr 
o-b X f- ^ y s-^ y y s; Tn -b X -fe P ^ -»f y/U— f- y 

1 5 3(CCRT^:::^^(;:^^i^$ix^;<rij,-X{4X^y 
-y{cjSJ^LTieA-tS« Ji^Sn^v:7"o-bX^fi=d^ 
l,zSWxP)i^(r>y°n'tx/^^ b -y FT-J>l)r 
u^:X-b .y Fli, S«^;^-b -y F■:^y>'^'^^ J: -5Tili2$ 

ixs, ro-bx-bU:;?iJ'-9-y/u— f-yi 5 3t4, ( i ) 

F;fM<07°o-bX^^y^s;st/" ( i i ) nfMc^To-trXS: 
iff d ro-bXf-r y^<S:#t!j$-tir-5>iOlc£-gt $^^F;f 
M^oro^;:Xy^°7;><-:5'-^:•y F SriS^'J-ri. . iS^W 
n-tX$:^fdro-bx>'N°5;<— rJ'-ti, rD-bX;<fXijfl 
B!c&?/•^)iEJS^0J;^^T^^:X^f1^, SjK, E:^, 
F o y U'^/J- ( SI/ R. F r 7 Xi^ Sr li ;t :^cllS4^Ji; 



t^xmux.^) c7)j:o^r7xv^fr, j^injjxE. r 

i-yi 5 3(4, f-^yA l 5rtTlt^cOB$raTlfi5^1.5> 
ro-bXi^ail (it«. '^x^A^ft?!^. i'-ryy^m^. ^ 
A-y/N'ir-yrJ'y y^\ y7n— f y;?'") S:$iJp-r.So h 
hmW\\zii\^X\±. liiLh<7)ro-bX-bP^^-9-7';U 
-f - y i: -r ^ t *^'T- # I. . 7"n -b xy ^ - ^ -{i , 
U>-b°c7)jg-c-:3.— r(-^§iX, 7-^ F^y/CRT^:— 

y:5'-7x-XSrfflV^TiBA$tLS. 
[0 04 3 ] rn-bX^^:::::J'-t.?.fI-^«4. yx^J^zi 

yhu-y<7)T-tui^xtst^~ VRr/'f'y:^f\^xt)yn- 

F(ci-5T-^;i^ii, ro-bxS:$iJ«I-r.S.ft-^{4, CV 
1 Ocr,Ti-a:Xlii-ti^^~ }^RX/Ti^':^)\^lii-^:f^— F 

[0 044] 7°0-bXi^— ir>'-+^Hf7Vl^— f-y 1 5 5 
(4. |s)^L/i7''o-bX^^y>'N'at>'rn-bx-b^^:J'Hf 
T'/l^— f-y 1 5 3*>A,<7)ra-bX/\°5^ — b-y FSr 
^(tAfx*»oai^iOTo-bxf-v' yv-scof^ilj&Mffli-ri. 
ra^5A3-F^•^^T'V^I,. 1SfS[c7)JL-HfA>'To-b 
X -b -y F y ^ >;^jyc'7» o -b X f-v y y /' < ^IS At" i> 
C: t*^'f^^*'M4— AcOi— f A^«i5:cr)7°n-bX-b -y F 
y ^ 7° o -b X f-v y A'^ y y s- 5r IB At" -S. CI t t^T 

T'S^$ixfcra-bX^X:ir>>"j.-;l^-ri. i o (cf^i!)? 
■it -I.. if4L<{4. i^-rJ-y-tf-r^-yyl—^y 1 5 5(4, 
( i ) •f-^y>'^'*^fflV^^>^^^:^-&^C{4^^■r-S.^*^^CT 
D-bXf-vyyNC0tif'^S:^::^:5'-r'i)X7^-y7\ ( i i ) 
ffl<.->'^n-l. f-^- yAp^Tif ^^I^ 7"o-bX^^^^-tl>X 
x-y7\ aU'" ( i i i ) 7°a-bX^^yys;tf0^iJfflprtgtt 
at/ff t)^ 1. 7•^^r x<?5a»tca-5^>, ^TBirMro-bx $r 
^?T-ri>X^>y7"$rfi 9 7°n^-5 A3- F*i-t-S;ix-l> , 
.t°-y y^/'coj; p^7°a-bXf-vy>''x$r^:^^t-Sfi!* 

<7):^rs*>'flgi,^/i>n-g.. l?^t$i^■l.^#To•bx$•x^->' 

ro-bXcOFJfawn-bX^ft^i: it^Tfflv^ ^>^x-?.7°n 
-bX^-v yj<com&c0^i'^. X(4#^ tfOJ^-- tf *i'ieA L 
fcU^^xxFc^ ""^Sftj , X{45^XxA7°o^^v-75>' 
X^i-'i-zPT 5 ^ :t y T- -f Srf^^-r S C i: ^-^tf C i: 

[0045] ^-:>-y-9-9-7"';u-^y 1 5 5A\ rn-b 
xf-^ y^N't 7'o-bx-b -y F<7)«^i:.-ti-*iV^:tc|ltf L X 
ot-ti>zti:—mk^^^t. y-yy^^y';u-i- 

y 1 5 5{4, ll'!?c7)7°o-bX-b y F^'N"^^ — 5:5^— 
iry-tftf7;U-f-y 1 5 5tcJ;oT?*^$n?trn-bX 
-b-y FtCfif-?Tra-bXf-\'yys- 1 ST'tfOlSScO^aJl:^' 
x^5:*ilffli-rSf-A'y''<-r^x- vJA'-'ifyyu-f-y 1 5 
7a-c(c:^|>Cfc(3j;'?7°o-bX-fe -y FcO||ff^BBi6 
•r^. ^Ji.{4\ -f-^ry^N'V^x-y^-i 5 7 a{47°D-b 



(12) 



nmW- 10-178004 



16 0, ro-bX;</XMffll-9-7-;l^-^y 163, E^jSlJ 
jjp-if y^P-f-y 16 5, h-^J'Mffll-f 1 6 

7, r5X-7$ijffli-»^7';u-f-y 1 7 0, i||jS^tii$iJfflii?- 
yfu-i-y 15 9 at^'^i^-y ^ u yvum-^y^i^-^yi 

\,i\^<r)i}^<n^y)V-^y(r>yi~^tix^. S^^ti, r 
o-bx^-^'yysi5 i^TIf ^ii S r o -fe X tcS-civ •> t ffi 

5 7 a(i||ff^ix?.fi'«r(7)7°a-feX{:ta!-9TrD-feXfi£ 

ffi-^, -^^ y^<-7 ^^-'J'V--fy'/i'-i-y I 5 7a{i, 
>'-^^>'-9-9-7";P— ?->-l 5 SA^yn-feXf-vyvN'! 5 

5 7a{±, a'!?c7)f-^>'V<fiS;:5i-2:^:-:?-f-SX7^-yr, 

T--yy°. RX/'t- ^Xr-'y yRX/^^X f y rt,zm^-t 
h^^y^ '^'^^^yiv~^y<r>mfimkt^x^ -y r 

[0046] >r vIT, m^CT)^^ 

(^m'fi:mA\,zr}\^xim-t^. mwMm.-^y)v-^y 
1 6 o(i, t-j? 2 5 (c^ts-rs/^yxcsi;;*^-^ 

tcj: -^TJiS^K^rf-A- 1 5 F^-CWM««§ tc±(fT 

««t 2 oraicoi^iigSrSiJiw-rs/^ 

\-^(yfih^\ y^<f&.-^ "km^-fh r n ^- 7 A rj - 
b'S:-^t?» S^^iro-feXf-A-WN'l 5lc^«$^tl.i® 
t-5'2 5{i«:^5:Aii^7t:y>(=«Tt, ^^Ctc, R»r 
Mco;«${c±#-ri., i*f^±, »«@BB-f7Vi^-^yi 

6 0{±, f-A'y>'S"7^— v'-V— -^7';i^— f-y 15 7 a*> 
^>?^$ii.g>^j^**;c7)S$tcMf^Litro-feX-t y h/N'^ 

[0047] ro-bX;?5x$i]p-9-7-;l^-f-y 1 6 3 (i, 
r n -fe X ;^XfflBgS£/:ffi5$ 2: $)JfflI-r ^ r o ^ 7 A 3 - H 
^^•th. ro-feX;<?x$iJiWHfr;U-^yi 6 3«i, 

— 3 y h Ji/Ttcii^^ LTFJra^^;*^ 7 n-3I 
)g5r#l.o 7''o•^rX;<?X$l|^^f1^7■■;^-^y 1 6 3{i, ^ 

T cof - r yv - y T-*) y>' 

-r--r7>t^-f-y 1 5 7 atc:J;-^TDft/*4t^:)^x, f-v 
y y s" V >>> — A, cORff 7 o —W^^z^^ t 



tz^y)v—^yrx3-\ixn'7:^-9-kM^m-t. mm 

mz{i^ 7°o-tX;^X$iJ1Jp-9-7Vl^-f-y 1 6 3{±, 

«t*&7-f ys-g^iftt, ( i ) 'i:«g^vx7o-3yhn 

-7^lf^BXI>, ( i i ) II^^K'9^f-A'yA-?;T^-i>' 
^r— ^y;l^-^y 1 5 7 a*^A>SftL/iFJrMcO»i[jIi:J:t 
at/ ( i i i ) «2-^^;{r"xet*&^^ ycoS^Sr 

7°a-feX7yx$)J«if7-;l/-f-y 1 6 3(±, S^T'^via 
JKO;^X7 0-ajK2:^:::i:5'-r'5.Xx y7°, Rl/^X 

SrvStt-ftS-n-XT^ yrAS-^iix^ , 7°n-bx?5X$iJfflI-lf 
7'yk-f-yi 6 3(i, iJt, S^$ixl.F;fara-bx 

{mwx{ivmm) izm-:i\>^x^v-y:^xRi/im>!f 

5:Si.l.7-o-feX^X©JfJp-<fy7L~f-y6 1 3$:^-L, 
#-9-y;l^-f-y6 1 3<ifi'!ir<7)rn-bX:5''f 7°X{±flg'<? 
c7);^X 7 y-fe -y h $:$iJtSEp-^S . 
[0048] fcl.ru-feXTii, RJ3Stt7"n-teX;<5'X*v 

»A§ni. frcif-v y^N'rtcoffi^j i^Mittifzib^zm 

mXHTfl^^ycoX 7 ^^vgtt;<fX$-^^ yy\' 1 5 {cjjiE 
Latfo -e^OTn-bXcT)*^-^, 7°o-feX;^'X.$iHJpHf7VP 

— f-y 1 6 3a, -^^ yjm<r>i±:m'S^ifti>^(,Zii!.^ 
s^B^rig^vSttTj^x&^-vy^s i 5'\»sLatjX7"-y7° 

-fe X :^'xi]mi^m%m'» , T E O S <i> ^-fL $ il S ii 
^, 7°0-feX;^'X$lJp-»f7VP-f-y 1 6 3<iA-7'5r-fe 

^■v U-^;*'X$:2»A-r-SX7^-yr$:^tf J; 3 tcSl^a* 

Mi^7-n-bX.;^X7n-aS$:#|,/ii6l2rc?-feX;;!fX 
$lJfflHf7VP-^y 1 6 3{if*^;^xa, M'7'7l*]<7)ff;>j 
S.t>Vs;7'^?flJKS:IWg-t.2>. ±aiL7tJ;3(c, FJrMtfOr 

o-feX^'xSW-^-yVL'-^y 1 6 3t-#$ii^, 
7°o-tX;<?X$iJfflI-9-7";P-^y 1 6 3{±. — ^<^)7'n-fe 

x;yx 7 n -a[)g<7)'iJStt?-#0#«^2: r -feX-r 
Z t (CJ: '9F;fMcOTn-feX;<;'X7 D-3a[Jgt3j£«^^ft*& 

^iix>'N'7''^iag**i0gfitj:b^-ct-^'$tt, -eixfcjiE; 

[0049] S.^mn^y>v-^yi & sti. ^■vy>'s; 
«0gf^^c7)xn -y h;l^>'N';W7'<or>'N°-^-v^f'f XSriiS 
•r-S.cfc{cJ; D^-\*y^si 5f^<r)Kfik%m^hy'u'7' 

X{i, ^7°a-feX;<?'x.7 0— , 7°n-fexf-v y^N'cTJ^f-^ 
x&u^#f^^co--Ky7-c7)|g^ffiff hXfm\y^)V 

x'i-^ yj^&tiimm-ti X d tcfs^s^xs , 
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57 at^h^^y^-^-bLXm'OM^tii,. ff^jSiJUfl 
^yfi—^y 1 6 5{±. f-v yj^z^n^tLti 1 w±co 

[00 50] iz-^mm-^fji^-^yi em. h-^ 

5(CMLT. •fA'^^'NV;^— ~^'-v--9-7"VP-f->l 5 7 
a{cJ;')TB?t^';i»(t^.ni.h-:$'$iJfflI-9-7VW-^>' 1 6 
7«. A:'3i:LTma<OSSI/l§^?S«^N':5'^-:5' 

Tdes SrlSDjg-t (X7^-yr5 8 0 ) . X7^>y7°5 
82-C-«. b-:J'$iJjW-*?-7Vl^-^>'l 6 7«±, b-:?'2 

-^2 5c7)Ili£cOjS«$:aiJJg-rS. Jl^£c7)^ajg{iT 
(k) ^^L, k(ib-^MfflI-^7VP-^>-l 6 7C0J1 

■ttztiz^^mmnm&^^^-i&f&T (k) e 

«sa<J^IIMMtCti 1/ <i , ^ f - -y r 5 8 4 CO b - ^ 
-^•r^l^-f-y 16 7 {i;SJ^i^liSr^ai-^§ . E r r temp 
tiik^tl^i^mi^mi, r rtemp ( k ) =Tdes - 
T (k ) T^Hbhti^. 

[00 5 1] ;^T--yr5 84T'<i:. b-^J'SllfflUfT'VU- 
f-^- 1 6 7{i:E r rteap ( k ) ^O^eS:^«C«-:^V^T 20 

fa**W5gcOysV7>^Ui^||J; OW^^V^ig-^tcJi, b-^ 
?S«&P;faiaJSE. Tdes tCiE5ltC*fJffll-ri> . vSJ^iSI^CO 

ffli-9-yyP-^yi 6 7lifflK5i^7°$WT;i^:f!;XA$- 

a^-ri. (Xf-'yT590) » -ecOT/Ua-UXAti, b 
~i^i&&^mm.i&jn.. Tdes tciS-^X^JK^rMPt-?.. 

[00 5 2] 'i^mwrnr/t-d-vxi. (x^^-yrsseR 

( k ) ^mm-t^ Xolzh-1^2 5 izMibiliixfzMm 

mmi^zim^ti^m:h?:mL<-ttfzMzy ^ - V^<-y 

fifzi}xyx:i-RUKF-m]<^s.tmm.^^-x.m-mL 

^^m^'thcryf^z.jmtcm^m.^n^-t^. y ^ - 

•yi?$lJWi. ?flJKI^ME r rteinp ( k ) cO||)W*«J(CS 



^T»ttj L/C 7 - F 7 * V- K ^mmt^fz>^i<zm 
mim-n'/f-m.'^ ( p i d > MB33i^fflv^^« ? i d 

{i. B^PalOS^STdes ( k ) i^mt. ±idP I D3 

[0053] *f&B^T{±. 'im.sm<7)mim^^^^yy 

U^J; '5:»ct'V^J%-&{cb-^ 2 5^tfO«:>j5r$i|1ff-r2. 

5 >-r$lJ?SPT;U3"" ij XA ( xf- y r 5 9 0 ) 

r-'vy'ki,ztiii-^^m(7)^immx'htT' (k) srsij 

iJp-r^&o b-^2 5*>^r5 5 •yi?W^:fT-T-?^TV>|,c:i; 

mi,zmtL-r¥i>m'^um'> a •y^t-hm.m-h^t 
ifihh. vyy°U'mT)V^^)XM±. t' (k) 
cop;rM5>'r^-hWSc. t' des ( t) i^zmw-fhtz 
Mzy ^-vy^fy- VRi/itm y 4- hVN' -y ^^^f^egS: 
fflv^l,. ±tcb-^cO}SSMiS: 

X'h'O. ^'tt£^mzi5»i,)z-9 2 5 cT)*^- 3 -y 
^'iSt14twX'5<. tj!-7-C, Brac07>-Tlx-h{ib-5' 
cOig?tO^^?ajK(=S-:Jl, L T^^b-r <! t *^'T- 

^B'<r<^r^^:x^0^aJ^^O^gHI*I•cm^^a 'y^-STjaft 

socc+^Hcffiv ^&^&mmz^'^\ ^T-^tciss? ixs 

[0054] B^pssjSfRL J: ^ J; ^^«®T•■iiSJ;•t 
l) c: i 0 ^ yr i^- h $:PiSfi-r !> >! i: SrM^^s 3 y 

hO-^{i, mW.^. T' des (K) *ft(f3|W3bl,B3|f 
B^fPaltCi^/SSTi^^yXb—FiiT' des X'hh, t*» 

L^*^ <^ . vssT • ( k ) crimjsi^immi^crirmx' 

JKLioT'des ( k ) 'i'iav^o< j .1 

^lA^^, ny hO-5*^'jiV^'5<B#P^{7)5>'7*P— h 

(i. T' des XK)i^^<^j:^. ^<r>i^-r')^i,zx^^:>- 

B^v^mm^^t.^,. m.myyy')y-v^mm-t^zt 

[ 0 0 5 5 ] [ll5(craL-C, :R<4:W^7>'r$lJfflir^l^:J' 
'JXAS-CCKCkE^S. rmmS.. Tdes S:A:'3L7tf* 
(XT--yr580) , ilit?a«T (k) SrfflSL (Xt- 
■yr582 ) , '&mmiMl!b (X7"-yX584) , ^ 

mmwA^m^ ^x v yy-mmnv a- y xA*i|i[^co5 >- 

ru— hT' (k) Jr^ait-So iJt. T (k) <03Sft 
«ItCSo'V'>TF;ra7y7"U-hT' des (T (k))^^^:" 
7^7°!^— h(5Di^llE r rrrate =T' des (T ( k)) 
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n^co 5 u— h T • ( k ) iiiSLmm&micomm^z 
htitm^^mr (k) *><i,»:ji}Sixi>. T' de 

s ( T ( k ) ) (±a ^ I ^Tjas<753iggM^T- 
^^zt^^T^^. m'^commmi,zi5\,^xii. t' des 

^^yy-i—hT' ( k ) «±. Br^<7)|S«i$S (^J;c 

i#) xim.^WLh m-h. sii^-r-i.) cittcio^is^ 
(D'^mbimth. mz. m^<^i owmm-tmirii 

rw—hT' (k) ^yri^-hmn 

ErrRRate S:, ffl^cOHJife^lJfCfcft.?.— ^ttT' des 
(T (k))i:i:ai^yrP-hT' ( k ) PHl(50ll5:K-g> 

[0 0 5 6] ;^r--x7°5 9 6 4:t¥L<^^.|.Jt*^lc;, ill 

[00 57]P(k+l) = Pmodel (T(k),T'des (T(k))) + 

K p * (T' des (T(k))-T' (k)] 

, k \,±^^ff)i^^X f - -y y'X'h 0 k + 1 (±JX«OB#^ 

XT^-yrt'fts. p (k+i ) {ij^^mrBixT^-zr-c-b 

iaJKOM^T-S>S P model ( T (k) , T' des (T 
(k))) (±T ( k ) iCfeV^TT' des (T (\<i) COyy 

(i, J—r-fyi^mLyyyU-hmmE r rRRate T-^ 

iOllitW:i=3V^TJ±, Pmodel ( T (k) , T" des 

(T (k))] iiP (k) i,zmx-t^zt^n'^^, i<n 
-^(cov^T#tca;c.g.^fc-^>-i.« mz. mmm± 

[0 0 58] 

P(k+1) = P(k) + Kp * (T' des (T(k))-T' (k)3 
P(k+1) - P(k) = Kp « (T' des (T(k))-T' (k)] 

\l—5> <n]s>'^iim\kxh ^fzMz.mij *^ifls ^ix^m 
m t mmtmm(r)itm sr * 1 1. m^cr)^i,z-rtit'^h i . 

- h i)^iEX'$> t ^-k^zmmii t -^^(nmn sr imsd? 

tmw^^h, mm^yyv-htmtz^ixhiLX'^.-)]^ 
^mMifm^yri^- v ^im-^hcr)t.z>£mt ^h.^ 



m.-nii'o^^n^z±^<t£h. ^yrv-ummm^m. 
hiiifmiM.imx.x{&T-rh « wiJSie-c-S) 

2.. V^m^fz-:>\,zr>itXW^<m.mifiWJ>-L. ^yTV 

»$r^ft-l. fz^\.z>h^tt'&nW<m.ifi^ h « 
[ 0 0 5 9 ] Kp ttli. 

m^mz\±. Kp «ia^$iJP*«^c7)iC^5r|| 

tL<\i^<r>mmrivzfuxi.xmi,if^fih. ^cr>i% 
t\n-t hzt t^'mrz'h h . ^Mmmcr) s n jt*vjs § 

\^fzihi<z. m2\mim^LX%\ii^titi:\^. m-iX. 

mi.xfmmm.^m'-^'^hfz^\.z±%ti:Y^v 

mmmt. Kp Ifi^yy-rV-VW^^ ErrRRat 

e \.zmm-thXo\z^A yy.^ ^-^^mzx^r-J:!-- 

[0060] im'^-kWsbhfz>!b^zW^^^C:>Kh%m=S^£ 
Wmmt. »:cO^^-C-^$ixS (Xf--yT5 98) . 
•eftA>cO^S^tCOV>TP (k+1 ) {±±T'*L-t*JtJP3t 

^.zi.ryX'^m^fifzn.-h^mmth. pi(k + i)«b 

-^^ztSk^^ixfz9m.<nn,-hXhh. P' max {±, lo 

-([:•?■* I. « ^\mts:%mmmiwmx%h . 

[0 06 1 ] I P(k+1)-P(k) I >; P'max 
P(k+1) >; P(k)<7)ii-& PI (k+1) = P(k)- P'liiax 
mf P(k+1) <; P(k)c7)J^ PI (k+1) = P(k)- P' max 
t.fz\i PI (k+1) = P(k+1) 

frLv^ffliSKpeff (k ) <i^^-f{iB$rBlXT--yrk{Cfc 
{t^3:^hn-9^*-^y-f vii^^Six^. Pl(k + 
1)=P (k + 1 ) ^/i>tfB#rakco^-S()y^ y{iy-f y 
Kp ('^Lc^, L*^L, gafDragij*>®ffl$^i^«-&(c«± 
±l£j^^OPl(k+ 1 ) $-P (k + 1 ) \,zm.%W.^i}^r>i>F. 

P(k+1) = Pmodel (T(k),T'des (T(k))) + K p * [T' de 
s (T(k))-T'(k)} 

ffliSKpeff ( k ) \X^i^ffm.'OX'hh . 
[ 0 0 6 2 ] P'max = Kpeff (k) * Err RRate (K) ; 
K peff(k) = P'wax /ErrRRate (K) 
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[00 63] r5X-e$iJfflI-9-y;U-^y 1 7 Oti:, 
^^huynJl\y'<-)VRX/^-Y (CWXti^NVPX) $riS 

1 7 0{i, f-^'>'>'^'l 5f*]cora-bXfl:®tcEnSD$il/c 

iS: R F iSiftia 5: ^ Tu 5 A 3 - H A% * ix S . 

r^XvStJfMiJ-yyl^-f-yi 7 0S,t>'RFm:*3^'<.^UC 
fflV-.^>ixi,ffe<7)r 5Xv$iJi9-9-X;P-^y 1 7 0 2:*-^ 
h^lt (iSM^T)^ i: T J) -I. . mmcr>X -5 fc^A- s'^^i- 
-t^y/l^-f-y. T7Xv$lJlW-if7VU— J-yi 7 Oti, 
-vy>''Cv:t— 1 5 7{;J;-5TP?tX*> 

[0064] r5Xv$w-f 7Vp-f->- 1 7 o(i, -?y 

A-hx:iym.-^V-'<^)Vmf'^-\^ (CWXJiVNVl^X) 
^x/mi^-thT^y^M.n-Y'kists. RFr^x-e 

fl—^yi 7 Otif-v^/'Sl 5f*ii07°n-fexttfig(;Er)SD 
-ycoT^X-^mtM-V-yji—^y 1 7 o&t/^RF !;::>) i^'^ 

/uzm^'^ii>titmcr)y'yX'7mm^y'fu--i-y 1 7 o $r 

X;l^-^yc7)J; 0 1;, X^XvfiJffll-y-XyW-^y 1 7 0 
a^A- y^'N'V^— 1 5 7 at: J; 
l^t>'*»{t^>tlS o h>"?/l^7'2 8 0 $:W-r^Sllife0^J(C 
*>».->-C{±, T7X-7$iJp-9-7';P-f-y 1 7 0{±-7-f :?o 

jsm:*3i-'^-'i^<ois^/|gis^psx;wy- h^svpy 2 8 

Ocr)^gBcOXo^^^ArJ-F*<-^SixS, iTt, i^Xx 
A y 7 h X T« h A>p y 2 8 0 ^ *-ri> HSfeMC: 

a^^^xmimy- h^-^ji-v''mm-^y'')\^-^y^^t^^ 

[0065] m^M\^^-f)V-^y 1 5 9Ji, imRv^ 

t^-^itih, m}m.\i!,mmry)v-^y I 5 9«±, t 

tz^ ^A- W>.'"?^— -^7';U— f-y 15 7 a(Cj;o 

■rnft/>ft<^>m.. m,^Jsk^mM^y)v-^y I 5 9 



n\i!,^(r)ti:^^mm^m^Mi\^mm^f)i-^y 1 5 9 

[006 6] *S-^(Cj;oT(±, f-A-WS-^^^-i^'-r— tf 
7;P— f >- 1 5 7 ate j; oTttft^'*Ht^>fL-g. 'J > 

ymm-^y'iv-'j-y 1 6 g;^)^-^^ ni. , y-v^ y y^^M 

1flI-9-7';W-^yi 6 9{i. ^A'y^^'v'-X::^y^, f|fc?f 

?^7 -yfS^' '/ ^ U yymzm^^hixh y-v ^ U >'^7°a 
•feXS:$W-r-i.7°o^7A3-KAi-^im.. 

(i. ffiffl^ u-y\^i^h-bm'^h-\txy-y^vyy'mm 

h X T?r Bf t>'*>{t I. Z t ¥X'^ h . 

[0067] ±.mz^^^titzcv Y)^(7)mmii. 
mmmcntz^<7^i:,<nxh o , *^Bj?toiEH^i5gst-i. 

IQHi^^^^^-^y/^lkX'hh. L-h-L^jrb^t^. v 
/Uf-'>x>'Nf-A'y^<^T-J>^ftt!COCVD^t, * j^Bjf ioflfe 

<Dmiimn.xm^t>ixi>. t*^t^*^^>, ^mmhh 

ItcTD^'ft;, t-^i§it, RF«:»jfg^g|5^^cofiB, V7 

h-^xTjS^mt/filjt, y7 h'>xr-9-7"7P-f-y(Cffl 

rcDMW. Rr/i^c^miEc7)Xo^j:±tim(7)^mi,-^mx 
hh. mz. m=f-^4 ^uhuy^n% (ECR) 7°7X 

-7 C V D T> X . i^zS^^MSS&JK r 7 X-7 C V D T 
>'N'>fX^£7)ffec7)7°7XVCVDgBtfflV^^>tL.&, 3js:% 

i.#^^0iiaX(i»Sc7)7°7Xvilig^tcRg^$n^^ 

{ooe&^memfmiiz5f:^ixhXd{z^ cvd^ 
Sj^-r^JStcnTu-r^t-^ (^x^^5^^^'^x;^^;^x 

{i-9-X-fe7-^' ) 2 5 S:*-r-&MAT-fe>7"U 2 0 0*>'* 

t/x •v^yyx'r ••/ y°^n 0 fzisb{,z^^ wn' i 5 [z^t^ 
tih. ^xji-wm2 0 5 (He-Hi 2 ) (i^yxtti&j® 
9 0 (03) A^A,^x^N±icro-fex;yx^:w-ieL, m 

SS,^2 1 0 (06—118) iiy'a-tX:^XRZ/m<n^W 

^^)$r^A'W^'l 5*><?>pai-r§. cvo^ati, Mt^, 

•>x>'ASrjDi^L*^'?'>x^NSr^-v w:i 5 rtiOSMIiajg 
^J:f6]^(3±(f ^ h-:? 2 5 ^-S-tJ-t-:?/'; 7 br-b 
yyUSO (01, 016-23) 
U^r-hV-f ^J'D^ro-bX^S 5 (01S.r/024) 
ii^m^ ^ yf , X ^ N?5tvf XtiJtStXT- -y 7-ffl 

c V D^a 1 0 rttcisi:$ix^ . 



(16) 



^m^l 0-178004 



[00 6 9] metCin^n-i. i-3t::, CVDmW.1 Oii 

?^a]^2i5ii. b-^/'j7hrH:y:r'j3 0$-:rt-t 

xi%&7}<t:im-ttiM<^7mm^-^2 1 2 1 9s. 

;^-;l^H *%^iil>, 7K3iE^tliS2 2 0 

*^'^^^AT^: VT-'J 2 0 0^ 

^Tinzn^-ti. . 
[00 70] A. mxT-tyyo 
me:&t/mi 0 - 1 2tcMLT, ttAr-tyyu 200 

2 0 0 f^(r>\fjmV -y KT-fe>-yj 2 3 O^JH&^'f-gBU y 

KT-feyyU 2 2 5*^-^^ix-5>, F*5gPU HT-fey^U 
2 3 0{i, t-:? 2 5tC^j^$iX?t'>x^N (Ulin-ti-r) 

a6tc^§ixSJ;aic:. V -/ V^^<-2 3 31±. m 

Ar^r yyij 2 0 0 cr)±^cr,fS.^t,zmiS: LTfc D ( BP 
■h. i^mV y VT-^zyrV 3 2) . i^X^Mmi'^f^'^iSL 

<^mmti'i^yf^i^~i'^un-r^. sAcvoro-tx 

tCOV^Tii, ;^yS-2 3 3{i;U v K^'7yT2 3 7co-r 
^ t 1 6 C7);^X ^ iC^f i?-ti:i> t;)] 0 

tt§ 2 3 5;6>'#iin-g.„ U -y K7&M-2 3 3{±, Mm. 

i-\yfW. muf. fmur^^^yf^Tmi'^otz») 

izm^ixxn-S.-^WMLt^'oi-^yy^i ±%mz ±{f ' 
=S:ftix(±'ti i: ^i:V)ra-bx;^-r ^y y'X'm t hixfz t i 
X'hh. ';-yHby>''2 3 9{±. ^} Y *) f^--^^X.X 

m-htzb ^m±-t^J:o {cn y^y^^^yi-x. -y hwm 

2 4 Iti'^^ttl^. 

[00 7 1 ] meiizi^^ti^xoiiz. mxT-izyy v 2 

0 OJi, S;^n -y FT (IS^-f ) ^ll^X y h^'/P 
y^P24 3*%t/l, •>xV^^*T■t>-7••U (H^^-ti- 

-?ju^^^yys^m^co^m^^y^< (ii^-^-f ) 

igt3):5r O-i^-y h^mr-^yfVii. MaydanC0*|5iai}g^ 
[0 0 7 2] 07, 08, HI 3&t>'01 4(craL-r. 

•f-v>>'N'i 5cr)mMcoitXT-tyyu2oo(7)p^m24 

5(i, ^^AT•fey7'■D 2 0 0c7)i^i;l.:7 2 5 2±tC«Jg 



■^'W-N^^-^— 2 5 0(iTo-feX;);?"X5:'t7x/N<?5K®tC 

«i*f AT-fe 200^0 tt:@*»Vh§ ^CDT\ ^ -^ 

— 250{ib-^2 5c7)Ttwf-^>'/Sl 5tfOT<7)g|5^^ 
<:07°a-bX^';^SE5:PI±-r^o taf-^T, b - 2 5 tfOJg 

m'jfiz^j:^. mz. -mmmx'^ a^j^%<r><^&^m±-t 

htzi^^zmxT'^yy'^) 2 0 oc7)r;i^5-T>i:,gt b- 

^2 5±<^>>x^NC7)^raSr^te^-r-&« S>a3!!tS4', 7 
>f-^-2 5 0{ib-:5'2 5±tf0'>x^N(J5f»V>iBi 

{f, 5 5 0'C— 6 0 0°C) *^<i.?^/el^jfliacOf-\'VA"M 

W-^— 2 5 Oi^f^V'.t , '>x>'NCO^cOjD^ffl*^'>x>'N 

<. 7^'-^-2 5 0{i. iS?aro-feX (f?iji.a\ *1;5 0 
or J: Offii'^) t3+:Ji-3g-r-i.TD-bx3i^tt«m-o< 
^>ixfcl*lgP2 5 3 2:-^tf::i:*W^ Lv^, #^L<{±, 
5^-^-2 5 Oc7)|^g|52 5 3{i:^-fl:r;t-S^'>u^,, T;l^ 
ii-m<r)-^y^-y^mfAi:^^. TiV^-i-trnt-L^m 
fAX'hi>. l*lgP2 5 3c0ll$ii, a?^, *<;3inm— 2 5nim 
{m. 1 -f yf— 1 -f yf-) . if^ t<{i*i;5iiim~8iBm 

(*^o. 2-Y y^M). 3^ ■r-$)'i>„ 

[0073] 5-f-^-2 50{±, ryl'S-'^AcOid^ 
-fe^ 5 -y J; 0^Wtc®S14iOiKv%1^JpfSr^t??ha52 5 
5^-^tf^i:A5;»t LV\ J'hgB2 55{i, fjAT-b>-7' 
UcO>-x;P7 2 5 2±icma$ilTtjO, 7-f•:^-2 5 
0c7)|^*P2 5 3 SrSl^-rSIS^^y -y H 2 5 4 $r-^0. ^ 

tci?)Sie5fiCT(c*3v^T{i, 5'h^2 5 5(±. 01 3mfm 
<r)mmzmw.^ixfzmm.-^m'^^tixh. xr^> -yr 

2 5 9(i. i'hSP^A'y>'<S*^'o^-f-^-2 5 0OrtSP2 

5 3cO*feii^S^tCtT'7x^va«c7)±t|-tt5:«i6l> 

b-^'St>''^x^NSm:fflSttT(Sv^) . X 

T^>-yr2 5 9i±, ^^i~~2 5 0{zW-^^^t^<ri 
X-^^yy<^mb^-9 2 5^c7)df> yT^^C^ i:*^ 
, ^ 7 ^ 2 5 0 T-^ 1 1. ^l»XCiffi«SfttM<» 
^ft^HC-r-S. 2 5 0c7)i'hgB2 5 5<O/S${i, 

3l^*1;l 3iiiin— 5 1mm (lt;0. 5 2 ^ yf-) , 
t L<{ii^2 3iniir-2 8iiim (*tlO. 9 ^ yf-— 1. 
^) X'h^, xrdf-vyrwJi:${±, a?^*«7 5inm~3 8 
iM (*«;0.2^y^-l. 5^y^) , *F^L<{i:*t)l Smm 

— 2 3min (m 6-f 0. 9-f Vf-) T'J)^. 
>'^'-2 6 1{±, ^m^^i—2 5 5co±gn{CSaS^ixT 

:r^yy^-^^^)V4 0<riTm.^l^m-ti> ^m) . 

>'N'-2 6 2«i, SS'fbT;P5-'>AX{±M'fLr;P5x>^A 
c7)J;-3^-b7S>y^«^42r-^tf^i:*WiL<, 
-25 0<r>T)V^-^2^^\-U2 5 5 ^Tn-bX;^xat>' 

[0074] ft#e^si*t«?iuc*3v^-c{± (a^ii-r ) , ^ 
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/l^4 0tf0J!£^J^Bg-r^ig«;!^>'\'-2 6 1 Sr#tJCO;^T'$> 

2 Sfalco^-V -yrSr^Cita^fc^-f ■:h-2 5 OtcJl 
[00751 B . 

mem/mi o- 1 2tcMLT. ^'h^u -y Fr-tvyy 

2 2 5 'J -y KXti-^-xrP- h 2 6 5 , ?^ 

aiSijvc^;^-;!.^ (d^-ii-r) . «'g4 7^-i^■t^:5'U- 
>;>yx-^-4^-;^ H 2 7 0. Txi^XijXBXf-^^ijy^ 

aA-r X7';^lI^7J^' -y ^' X 2 7 3 , &yi5t?t^ty'/X{± 
ra-feX;yx$r;yx?a-^,-K.y :?X2 7 3^)Mtl?Wl::^ge 
I. h ^ 2 8 0 t tl -S. . h 2 8 

0 *^'ffiST-3^ 0 ^^-Oi'l-gP 'J -y H T-fe >-7' U 2 2 5 ifW^ 
25.t//X{±To-bX:>y;^?'--K-y 2 7 3^y- hM';P 

X'h6. msl/Z^^^tihXoliZ^ :^xm.-^riiy^X2 7 
3 . ^ V—y:/fX-?-Tii—!l' K 2 7 7 Rlfy~h^<fU:r 
2 8 0{i. K~xyi^—h2 6 5cr,±miZ^lsb(^ilh. 

mx.i,i. yr^j\^hX'miibi^ti^zbi}mtL^\ miRv^ 

m2:ffxm^8 3. 8 5ityU-h2 6 5(^9\-mzn'l 

83, 8 5(±^'5r, 3j-y>, TEOS, TEPO, 

•^^^ i?u->'^'x^c7);:?xtt*&jg (ia3#,^) 

tCjg^tcillSStL^cAP. S.t>'#A'f4 3S:^LTrtg|5 

'J .y KT-b^ru 2 3 Q>^^hm\.Zi]X^n-^-thTf-'y 
^X2 7 3|*ic7)ig-^ffll^9 3tMt'rv^SttiP (HS^li: 

[ 0 0 7 6 ] r^x-^^aatcov^T. cvDgaio*^ 

F ^ *^ y x^EPi n-r i: ^ «rigtc-r s 
jil?g8 3, B,'5iimthiSxy ^-YX)V-7f. ',9X 

m^^^^) ^^tszb\mm:f^%x'hh. ^.^^ts: 

iSxy ^-Y-!f^-y9X<mWk\t. Wangc7)7H:|l#ltm 4.8 

[0 0 7 7] 01 OtC7K$ii^J;atc, i?U->-;5?'xv 
::^:*:-;PH7 0{i. AD 2 9 0 Ail*»o^O 

;</"XSr7maSS2 9 3&^LT;^'X}I^4<'-yi?X2 7 3 
^)l-l.^'i=4 7 7i5"^^ix-5., y-hA7lx7-2 8 0(i, 
Xil^#"/i?X2 7 3^IS1=5:ii3ii$-frl.^i:^jMtRW 

t=^ig{=-rs*^xjiR&±-r?.as§2 9 3 rttcii^$ix7t 

8 0(i, •f^»>N>HyP2 8 l(cJ;-o-C^iftSix§*>X{± 



n {'im) y-h>->vu7'2 8 o{±r7X-7^5 5*» 

/i>£Oi? l)-y?yxS:;}< -y 7X 2 7 3^ajS$-y:l. i 0 
iSB$n., zSA«4 3Sr:)l-LT^^W-?l S^jl^^n^ 
Bl 0O'>x>'NX{i^-v^>'N'MatA'ffec7)^:JJ-5rX-yf->' 

[0 0781 117 {cS^$m.J:dt2. ^"J-y;<fXV:x 
;}^-;WK2 7 ^ai OWj^Ar-feyyU 2 0 0<75 
±iOgP^i-lCfliii-LT-:)<^,tl.. ««4 7{if--rWU 5 

-7::^;^-;^^'2 7 0cO#«=4 7(±K®1 OtOjtAT 

ransrWL, yz-'S^2 5m'm^^h-m^<^fzbbi,zim 
^fih, ^(r>mmi. \f^^y^i—2 9i^mz.. f*A 
T-feyyy 2ooi*icoas&cortMSrrru^r-^'g2 9 

2 A-l. ^ U ->';^'XifiSia*> f,cOJMA&yx -y ^ >- 

AP5 7*^^>rruy-:?'«2 9 2^#A§ix-g>. T&m. 

WAT-feyyy 2 0 0rt^0•?-^y^^'l SctdTcO;;^ 

o<7)r<7)m5 5<7)&.mi. 'f-mu'^mi^. mmmcr>^^ 

y^<i 5cnm^^^^t,z^h. n^z^ mzM^n^'ri^ix 

Bl OcOU y Vcommm^l^znhti:^. •7A9xnW.T 

xx-^^ks 5i.iTxwm^z^^c^ti^ , miRumsiiz 

^^ixhXo^z^ #A1f 4 3i±7'■a-feX^X5r^-s'y^s■ 
'i.aj&293i:afr \-^hmm\-w>mi, 297 ^s-t-^ix 

[0079] <-xyV- b 2 6 5c7)±ffiX{±{c:®*^^> 

a-;l^/7j<?ft-^?ScoJ: d:5r?#inS'J?S^Aiil.o <^in^'J 
ti, ^^ffl^iJ-?-^^--'!^ FA^^^-X7°^- h 2 6 5 rtcT) 
lg4*c{^ffl^Jf-^^^;P9 3 (Sl8&yia9) Sr^LT^ie 
$iXT3!ftI14'<^7°l/- h 2 6 5&l/F^g|!y y FT-feyy 
U 2 3 0<7)fi£^*^^<7)#fi$rjiiIW2aLt/='»mW(C 'J h 

•Th {TX'mmi.zm^t=tih) . 

[0 080] ll6St/ll9(C^i^$il.g>J;-5{C, I^IgPU -y 

Fr-byy u 2 3 o«±. 3i^, ^~xtv- f 2 6 5 , 
rn-tx;<^xst/'':;'y->';>:^x^^-rws;i S^^ffij-T 
i.7'o>y;*r-X«i;<^X^i-tJf7"U-b 3 0 ISt/v'-vV^ 
•y KXti^'X^^ffitTL— F 2 0*>-^ttll. , ri/- h 3 
0 1, 20«i, «?a7°o-feXtcBx.'S.C:i:*^'T-|^^7''o 

«\ 7-p-b30K 2 0<±, ig-fkryP^rL-^AXii:^ 
itnVi-'^M, (A 1 N) c7)J;d^-fe5S -yi^'W^SfXJi 
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TU- h 3 0 1 . 2 Ocr>mm±.<7):^:^mm^M'Mz 

•thfzMzTJV' 5 -^M,Ximmm-itT)l- 5 A<7) J; 

TP- h 3 0 1 immmtr^i' s a j .x^ji- 
titr h 2 o « r^w 5 a & -s-o „ iixwmLlf^ii 
x^H-liru- h 3 0 1 . 2 0 {±, ^^'^-xri^- h 2 
6 5 c5DTOffit3ii:*g®A6 ^>^i^ . »^ t < 
stx^i-Bjrw- b- 2 0 . 3 0 i(±. ^^^-xri'-h 

2 6 5 iOTiOffitclS^^ia t K 0 Wftia 1 3 0 
3. 3 0 5T#(t<?>il.?., IXO#{tiat3 0 3. 305 

;9X^iaaiX^Uc7V- h 2 0 . 3 0 1 
Stffi i: ^-xri^ - h 2 6 5 ^<r>VcWm L -5 L J^c^ 

(T-Ci¥»cai^f.ix.|> ) . JXO^ttiatSO 3, 

3 0 5li. ->y^;K Hasteloy(®#*m«) . Haynes 

[008 1 ] lasS.U'iagCMLT. ;^'X:}i-iS7°U'-h 
2 0{i. r^-h20<7)jttt!ffitA;.-X7'L'-h2 6 5 
<7)TO®fc$-A>;^-^;b-li-^/ii6{lB550#(ttot3 0 5 
Ati.l.mc^fL3 1 5$r*^^J'l-ia57 7i^i>'3 1 3*J*) 
'l.ll«WtC¥^.^7V-h3 1 ITS)^. ^-xri^- 
h 2 6 5{i. ;<fx^iBr^- h 2 0 Sr 2 6 5eOTS*»'^> 
|5i«L*^'?rn-l:X;<^x$-1*^c7);{;x*ie7L3 1 5 

^A'WA'3 17 (08#Bg) ^mm-^m^n-^x^y 

h'Tf 7 3 1 6*«-^ifL-?>, i?'^, h 2 0 

T- 2: m.m "ff u X ( m^'it-r ) ^-^tszt a^t 

[0082] ;^r X^ie?L3 1 5CD^-! XRXmmH, V 

m-^z^mthXo^z^lS 1 5*>-i^-t;|ii|g$as. - 
-fj. :^^tcJ;oTim3 1 5{±:^%-tc|iiBSt;'ieB$ 
tlh. 113 1 ScTJitfKi, 0. linm~2. Smiii (^5 mil — 
1 OOmil), L<{iO. 2!iiin— 1. 3Bim (*«>1 0 mil — 
5 0inil)(OiEBI-C^5^. »^L<1±. ^.X*ffi7L3 1 5 

ItSix^, ?L (St>"±iec7)-7::^4^-;L'H}aS) -7^ 
;^-;^H^l• (T) Wcttt«!H!|iO»fi£S:)g{tSfcJ6tc. iWf 

^tih. mi^m^j:mmmizt3\^xi±. ncommmam 

i^mmm^titzvang<7)7m^ifm a. mMi^iz^in^ 
ti-za 0 , ^comif(^«mmcotmii:^mmmmi>z^t 



[0083] yVx^^y'u-h30 i{i, ^mxi^yv 

5f 7 3 1 6 tA'X-ii-iiy'U- h 2 Omt,Zjfm^tlfz^-r 
>/N'3 1 7/^;^xSr^S4-f S«iS£0;9";?>*S!fTL3 2 5$- 

^tsi,mp]m<^nm.3 2 1 t-*i> „ <-xrp- h 2 e 

5{i, ^ffiC7°U— h3 0 1 2r'<.-;^7°U~ h 2 6 5*^^> 
PSa L*»oX ^yY:^y3l8t Tly- h 3 0 1 TaltCj^ 
fS;3*X/cf-v>->'N'3 2 0 ([18#!B) /x's-xru— h 
2 6 5 ^Mii-r-l.;<^X$:^ii$^tS|g2 h y 

73 18^-&tf>Ii::6W^LV\ ttz. ^'X^^y'U- 
b30 Iti. X9yY^y3lSX'0tsLh^^ryf^3 

•g.. ^mi3 2 5 comm. m^m. O 2inm~0. O 4iniii 

x'hi. ^fcri^- b 3 0 1 ij^^^BMcoummmmiz^ 

L*-L=5r*-%. ')^<r>mm\\zii\^X\i. yxi^Xij 
Xif^—xyv— h 2 6 St)^hi]X^W.y\^—\- 2 OCT) 

[0 084] Il8S,?/I19t^K$n.-5.J:at. K-XT 
P-h2 6 5«i. 7°o-feX;<?'XS:;<^.X^«Jc7'W— b 3 0 

1 >y HT-feyyj 2 3 0 S-SftJIf-^ 

»m^'-S*-r-$>l.„ RFyyX-7ra-iiX^Zii\,^X. 
gp.j ,y HT-feyry 2 3 0{±, ^■vV/'S'J ■/ F5rgfl&*^ 

isD. ^<^mmm<nimit^mBMmmiz^tti^i.cr,t 

[0 08 5] HI 5l-:^^^l& J; ^tC, '<.-xrU-h 

2 6 5«. W^ijX^m%-^hWlk^^yV'i-^^-)VA 0 
5:llB)tt-.|.T<7)a®3 2 1 ^^-th {TX-nmi.z-^^h 

Kh) , ms,mm9i,z'^^fihi.o\,z. ^-xyv- 

h2 6 5(S. ^-^;^rx4^-y:5'X2 7 3*^^>OM-^ra-b: 
X^'X^Ail.|.z»A't4 3^:iit.TC^-?>+*?L3 2 7 S: 
liJ?!c,-ri>. ?L3 2 7ii. t.fz. ?L3 1 5iT'7V-h3 
0 1 ii^»cX?'X$r^i-iJc$1i-|>;:? X:Ji-8ir^- N 3 O l O 
;^^^'3 1 1 tiitTV^S. <-xr^-h2 6 5<±, M 
tC. ^^inSiMSrTW- h 2 1 5c7)gn:Ji-^a-,TTP-h 

2 6 5£0-?-toap^^iijST'?^ffl-r-I.J^ffl*2 1 StCjife 
$:flfcAP 331i:aiP333 ^-^-tSJ^ai^'jaSSQ 3 

3 0 3, 30 5tClt«Eei)iffUA^-X7°P'- h 2 6 5cO— 

mzm^^fvh . cixtzj: 0 , -Ji-fcatN'^iBri/- n 3 

01.2 oc75tgM®af/''<-xr^- h 2 6 5<50T<7)^ 
M3 2 6 2r/f LT3»m'ttJ^in*^'^^tc=5r-s. , ^^mm^ 

9 3iCOV^T«0*i*:W^iSltc0piffl^UiBfl{i, 1996^4 
^l60(cajlB$ix^v:*|sia!S$nj^^|nlB#f^j||4'coaili# 

•^1^8/631,902^ (f^IIASa#-^mi034-f-) SU'lJang 
<7)ftl«II«iS$iX^C*ll^iflR 4,872,947-^(C^^>n, i 
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■2.. 

[00 86] ia9tCRILT. ^— XTU- h 2 6 5 fi, 

<^&mmm9 3 cr>_tt,z^~xy"i^~ h 2 6 5 (CS*^ 
fz^^-3A3l,zW.m.^h.fz^^ll3 2 7 tii^^-v -/r 

tmm-t^ X o t,z^-xr\y-h 2 6 5 c^±®icmf $ 
ix. aK9 3*>^,c7)/^a]ffj<^j«tii^^*wti!6±-ri.o 

0,3 0 licffl>rtWtifi<(cfM$ix.?., '^-^ 
ru- h 2 6 5(^±M^Z'/)V-f^mm-h:Lbi,zi. 0 

[00 87] ^>r(ciai lat/ai 2\,zmLx. i*igpu 

•y FT-b:X7'U 2 3 0' <r)Km^mm^W<.h . MO 
^M^Ii: |B1«{C:, U >y KT-feVT'U 2 3 0' {4'<.-xr 

^N' 1 5 (c^ffit-r-S ^"^^J^-iXri^- h 3 0 1 s.i>'^"x^SJt 

n'-h2 0*«-^ifl-l., ^(C. <— XT^-h2 6 5 
{4, ^-XTXy- h 2 6 Bat/ 'J -y FT-fey^'D 2 3 
0' i0^i!!c7)(S^5r^ffl-f-^fcy)(C*«J: d^^^ai^iM?: 
Aii.|.lg«?^ffl?f'J^-v^-;i^5 0 0*i-t-tix|,, CicoHM 
WctiV^T<4. '<.-;:?.7-U'- h 2 6 5«4, ;<rx^l5tat/ 
??"X^ffi?L3 2 5, 3 5 1 cry-r<'±.{Z^~xy'V— V 2 
6 5<7>-mbm^^^mth:^X^^y°V-V3 0 1 C0± 
<7)4'*7L2 9 5<:7)jg»)t:f*lXTV%-&a!:|mf*:f-r^^/1^5 
0 2*5:MtC-S-Sixi>, 

[00 88] nU')'v FT-tyyU 2 3 0' {4, '^.-X 
Tl^- h 2 6 5 t F 3 0 1 rBl<7)f-V 

*>^>*^1 5i•C'WC^^'?)MS[<7)''^M>'^•X3i^|5 1 0 

>^*'-^^ttl>o JU^^xm^S 1 0(4. ^■X^^liS.t/";^'"^ 

^713 2 5. 3 1 5 ct ^^,wyu-\.zn-i-hmjim^ 

^-pT. ■^A'yvN'3 2 0'v8gix^^gP^<7);<?X{4 

iStSK^^A-y^s' 1 5^/s;^ M°xa!§5 2 0 ^m^-f 
-5.. fl:#:e<;^^)!i40^jt*iv^-rt4, /s-^/N-xas§5 i o 

{4, f-v>'>U 5^^X^i^-tC3ill>:^cy5tC<-X7°U- 
-V2eS(r)M&f,zwm.^fii,:iktim±L\^ (HI 

1 ) <, ^<nmmcr>nmi^mt<zi5\yxii. nf3 c^^a 

^j:m»:^Xi)i^-ry-><3 2 0&t;;";<?.X*|5cS.l^';«fX:}i-ge 
?L3 2 5 , 3 15 Sr#>*iiifi-t& . Mt:, m^^XCTt- 
gPAWgf-A-WN'l 5^/NM^>°xaS§5 1 O^jiiSLT 

mmt,zii\,^xt,±. on^^'xi^^juj-^xm^s 

SW^Sr-^tf^hAW^ Lv-i. ^J>i{4, ^agpt^, 
t:{4, yu-kiX:ffXti^f}X^fim.-(/^X^WSl3 2 5 . 
3 1 5$ra3iSLT'>x/N±(ci^-Cc^ti:-ri.it*^'BlTM 
ta!-:)-r, 7°o-feX;^"X5!)iVS.<y-?XjUf§5 1 OS: 



iiiSf >r t ti>(^mitthfzisb{zj^)vy'ifm>i:>hixh . 

mnm^xcri^M.^jsaf'^mti'^n^ o . ^« i ocor^^ 
y^^mmth. ^^i,zi.':>x\,±y'u^x;ffxi}-ju 

<4S^coc:i:-e*)i.. 

[ 0 0 8 9 ] C . 

06— HSi^MLT, CVD^ai OcOi^|-gPtC@dS$a 

/c?Kyr m^^) {4, f-vy^N'i 5*-^>»yc;Kyr 

f-^;tvlx4 0 iM'iXy'O^zX:^' XR-lfi^-'J:^' xmf 

^zm^v>;icr)WJii'<^-tfzi^^zm±i^t. ifeai««6o 
(cfp'-^T^ai o:;:)>^>jitai-r«., mi5i<z^^^ixhXo 

t:. mm:«XRX/^V->JtfXli. f--r>->'N'l SOl^gB 
<7)ig:|^Xa-y hJ^^U 7 -fX3 5 5 S-^O tT--J?>-7°f-V 
;t^;^4 O^-^xVNW (^613 3 5 1 T*$iX^ ) cr)±^m 

mmzm^^tih . ««xo -y hj^^j- 7 x 3 5 5 1 

f-v^-7l^4 0(4, f-vW<£OFq^«iSMl 7«±M (^ 
-vW^'7'^■:^-2 5 0iOF*Ig|52 5 3S:-^tj', ia7S,t/ll 
8#Bg) i: K-xy'l— F 2 6 5 (7))ga5rB^<?D^'-v -y 7-(: 
X-oxmi&^iihzti)mtU\ *^y7°f-v^^;i-4 0 
*»<^>, ;<?>!.(4f-^^^;U4 0£7)ilH(C&l^"T(Cf6]*^'>-rff 
t/X^'^^/fxmSi3 6 li-fYLXM^>-^'y h:^y^<JU 
7^3 6 3 ( -ei^*f*:{4T<7)^-r 

ttmtLi^) ^'T^^'x^mm^^yy mTT^) iz 

[009 0] tfz. cvDmmi 0(4, y\=i-<zx^^y 

5 t7t-yy^^'y:^^ju4 0 tm.mmtx^^^wM.(^ 
:^'xTi^^-t^mmcoyi^yyyi^-h mm'^-f) 

ttii>. Zcommizi5\,^Xii. X^x?L{4, ?L^:frL-C 

cr>^^<^mncommi,zmm.^ti^ . xnRz/mncD^tSft 

(i[SSrJR«-r-l./S46(c, ;<?x?L{4'1'*c7)gapic^a^ft-rS 

■?.<, ^co7L^o:feW^^^:)r6]i;{4, 7°o•fex^■xSl^'y^°-^^• 
7;7X<7)*^^D±fe;-=5raa3(cS:-^L,, S&ilf-^WN'l 5*^ 
'i>^@!t^!l$rSfM-r.i.» C:i0:5'-^7°i0--Ky7°7''^-Fc^f¥ 
W=3:iJiBB(4, 1996^2 M26Biztiim^tit:i^mim$ti 

-^m 978-^) izM.^ti. zcommmcoima^m^mm 

iz^ttitiicot-r^, 

[009 1 ] mem/mnzmLx. ^^ivy'Ttyy*) 

(xa-y h/l^y<;l^7J^) 3 6 9(4. Ji^yy^\ ^^JU4 0 

^'frLX:^'xc7)mMimm-t^miiiy^ ye oi,ziQ':>x 

WM^tit:'}i-W<fl'y3 7 1 i:Xo<y F;UyN'/U7'3 7 3 

*^'-S-^ix.2>» MS^-vy^'N'l 5i*i<7))±:f]{4. ^A'^N'v-rJ' 
>-X38 1, 383 (I16#HS) T'^r-^^il, ;^0-y 

F7i'/N';i^7'3 7 3X'm'Se ocoyn-mw^^^thz 

tl,zX>omm^in^. #iL<{4. ro-t-/Hf 5 0(4. 
i-^ry■'<S.tl^^^:■tit^^-7yJ<—:^^ 38 1 ^ 3 8 3*> 



(20) 



iWgaT 10-178004 



^ ( m^-^-f ) t:: J; T JJxtzW^-h ffi t ib^, ^-r 
3 3 3 iO'i:-g^PS5r*a6-i) , ro-t y-^^- 5 o 

JUJi§ti^v:^t|5l^}g$^i/cPm##E4'<?)tiiliS-tlS08/6 

06,880-^ (-ftHASJlS-^S^SQlS/DCVD-II/MBE-f-) tel. 

[00 92] ^?i^s;py3 7 i(i. 7°o-bXf-vy^-i:i 

O hfW^/l'yS 7 3 tmzii-m^-<Jl-y3 7 1 <±C VD 
^Sl o<^-?xyx:i-ayhn-y m^^^-f) i'fk^ 

/<l 5^Mhtt6 . '^xyu—ziyh'o—yli^ -^-vy 
fzlsbl,zm^^'^tt^. MFC<?D1^S4', iMI|/'S;;Ur3 7 1 

(i;^o -y h/w<f\^y^3 7 3^<7)yff:z.^M.immx.\tm 
[0093] D. t-:J'/u:7 hr-feyT'y 

HI 6— 02 3t3|IIILT, b-:5'/U7 hT-feyy U 3 
0 ^ C -C-f¥*Ht:ia^'l. . b -^-Z ij 7 h T-fe y 7' 'J 3 
0{i, "^x^N^^^^-rWN'l 5 rtco^n;iI{iI^±Jf 

b-^/U 7 hT-by7-y 3 0 *-'*BHiffl»t-iSttat^"ll 

^^tifzmwm^ s A c V D ^-^^ ^^sjiij'hcoa^ co^aa 

^ A- y 2. i^^A^O^Xti-tiOtf^fi^Aix-?. /if? 

-:^'/';7 hT-b:V7'iJ4 0(±, R FXfiV-f ^ C?jS« 

VD (MCVD) f-^WN', XtimcoltfflcrjXtiliffl-C 

[0094] 01 6S.l/[a20lcRILT, b-^'/U7 
hr-fc>-7''J3 0{i, ±T^v'A'7h3 9 1. 

3 9 3tCJilSL;tliitSM4'>x^^S:^^'<f='X^;^X{ib- 
^' 2 5 . b-^ 2 SSZ/b-^ 2 5 SrStttc^^Kj-T'l.lE 
t!jT-fe>7"'J4 0 0c7)Tt;^i^>^-v7h39 K 3 93 
$-Ht?U7 hl^S 9 5. i^^7b2 00. 2 0 1St» 
A- y^N' 1 5 I^CO y 7 2 0 2 . TT|#W(C 

3*^^>ixSJ:-5iC. b-^2 5 {RX/^C0±iZ^n$ix 

i±rc^mmximm&s<7)i§i^mm^miz^ 

Wrti> b , f^AT-fe y 7" U 2 0 0 rtiOXn ■/ h 
2 4 3St/';<^'X:JMe7°^- h 2 OfOT<0±cOMS{igt 



( 07^11^0 8) , 07(C^K$ilSJ:3 
tc. b-^2 5«i, j!a.il4't;'7x>'N*iiE5i(cfil[S-t-i.i: 
o\zwm<r)yvyVA o 5Sr±{f^iS(;J:oTHtfi3t 

'7i^N3a^±ffi4 0 3*i-t-^il'l.o '>x^NS:j^*ffi4 0 
3cOii:fl{i. ^)i.<i\ f^2 0 0°C'-8 0 0°C 

(OilfSi. mmmz\t. A-9-'fXc7)'^x>'N<7)%^i 5 
Omm— 2 0 Omm (|^J6 -f 8 ^f- ) T'J> 0'h-9--f 

XiO»^x>'NOJ*-^*tJ*t>7 5mir-l 3 Omm (^3'f 
5>fyf-) j^SOOmn (*«;1 2^^^) fS<7)J: 

3 =5:fl!!<7)'> X ^ - -v >- A\ f - a- > ^ — >- ^Z' 

2 5 O&tA'^b-^ 2 5cOjS^aJ^r^^i:fttC2|s^HBc7) 

[0095] ^l^b-rJ- 2 5{i. Jt«W*V^^ilSJg, 
l!P*>. 6 0 0°C— 8 0 0°C^TX{i-?-ixl'MJitcW;cl>:: 

SJCjc^x-y^y^/^Ciiitt*^^^. b-^2 StCiHa^ 

Wi^<nimmm^mt -i.::i:*^<^b-^25 
jifisijtctj V (i . b - ^ 2 5 <5D^f^c<7)^'hffl^±g-^bT;^ s 

< . f - A- 1 5 t-ffl V ^ ^>iX & 7 ^y y y -fb^lC 

AcOffiffl{±XT->L-XilXt±r7l- 5 :::'>AWMV>Jt^T 
3!aa'>xVN(7)^#Bco#S^FtA*^>^^< , ftffittcT)^*'''^ 

X VNtCOl, HC{i#»&t^(i(f 1. 7 -y \^T)V 5 - 

•l>7-y«-^*'fl:^!H5i:RiEi-&ffl[6]*>'^,0. ilA^^t 
I. (TT1¥»c^'^S) . a'flir;PS-':7-^^<7)b-^2 

[009 6] 01 3-141CPLT. IEftTHry7y4 

SEKrtSflf*^'^^^!.. »*L<{±, iitJJ=$r^'rgB«)4 0 
9?r:)VLTb-^'{C5i*SSiX7tX7^-y>'N°^:-:5'4 0 7 
{i, b-:J'2 5. i^A'7h39 1. 3 9 3Stfy7hW 

3 9 5 ^^«/'^^g«{i[ai:3!!ia{>i««^0$ilfflI$ixfcii 
jDii-f'SitJcSgK-r.l. J; 3tC'f^i!)$-ti-.&» IEt!ir-fe>7- 
y4 00{i, b-^2 5<7)||«e<){;:ai5t*ie^i!j5:^ 
t^tC-r.5>7ti6tCv-A-7 h 3 9 1 cOStiJiM^-vyvN'iOJlg 
a5ra(cK'5ftCt'biX7t;JiTO'<.o-X4 11, 4 1 3*^ 
^iix.i)« SIC, '<.o-X4 11. 4 1 3{i;, iiX'fiW. 
B«2 0 b b-^ 2 5*%a'l'lC^W6<Jt¥fi=-C'*>-g.i 

b ^'-^h^hfz^^zmm-^^^^z^h. 

[0097] 08, 01 6&t/"02O(cMLT, y7h 
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1=3 9 5{±, ±i/A-7 b 3 9 liOTWgPij-SrSl;^. i'v 
U—X4 1 1 ^ri^A-^ h 3 9 1, b-^- 2 55.t/X!lilf- 

Ax-v7h4 18. b4 1 S^OiffltCtK-^TV^S 

9rV-VA2 0S.l^Tl^-h4 2 OSri^ 
•V7h4 18tClX0#ttl.3[i^77yi^'4 2 2&-^tr<, 
75y>''4 2 2at/=":^b5-^ :?rL— h4 2 0{±, g-fk 

)V S -^iOJgc;) A 1 2 03) c7) J; a ^ftjfltCiW ;i S d t *^"f 

2at/;^h7-f^ri'-h4 2 0{i. >'A'7h4i8<7) 

b-^v--v7b3 9 l^c7)-eOX{±Hi^S:«:^Hr-r-S/i 

i^m.±.-thfzMzyvyi^A 2 2 h ^ri^-N 
4 2 0fSt:$|te$ii/i^X7-'j y^'^oi d^xr U yj/ 

100 98] H8at/H2 Otc^^iiSiatc, ji?S2 
»^t<{±4ffliO«gi(^j^i^NS:»/U7h:7^y 
/^■4 3 0i±, b-:?2 ScoiaSllcPig^ixf^Ty^ FX:5' 
•y K4 3 2rttCitJi>-ti-TffiO#ft4.il.2.. 7 y;«f4 3 
0{i, b-:5'2 5OTt=Tl*n§{cWI>^0T';^.h^'f 
TU- h420{i7'fy;*'430 $:*>;^-&*)-li-*^O^J* 
&t>'#§l«'>x>'s<7)b-;5' 2 5O±fflc0±(C»*>±(f I. 
dfc^^T^I.. 'J7 h7 -f >-:>y4 3 Oti. SS-fbr/PS- 
<. il^, t:UOK^>ti/iyV;Pa-yff^^-y H (la^^i: 
•T) $r*-ri>. 4fflcoy7h7-f y;*^^?-^ HX^ y F4 
3 2{i, b-^'2 SOj^OtC^-t^rJJ-ie^iX^V^it**- 
*ftLV^«^ fti5 0(-n;K-y b^P- Fc^tsJ; '9;£^,^^- 
^< i: 1 1 -:>commi:^-t6!^m^mfS.L. mmmzii 

7 -f y;y4 3 0Ai'>i>N2r^t*>±(f^(ttl.^^^»'->. 'J 
7h7 y:^'4 3 OiOJS4S{±A<=SroT^^.S.. ^aStftC 
b-:J'(c^-^-r-g> 7 y/i'^WL^yiz-f^fzubi^z^ y 

3 0<0ii:f5{±ffl*te<)lC/iV^*«j3inni~5mii (*<;1 0 0 

mil— 2 0 Omil), i?^ t < {i*^4inra (*t;l 5 OmiDT- 
$>0, *${iffl^^S^tCMV^^2 Smnr-T 6iiim (*«;l— 3 

y^) , *f^L<(±5 1mm (2-^yf-) T'J>2>, 
[OOggjffifflt^, b-^' 2 5A^XU v h 24 3 
McOfiS (X<illiigtCXU -y h 24 3cO-r<T) 

n--J1-y h7V-F (ll^-tti") *i■'>x^^S^^^>' 

>'N"i sicaui. '>x>'Nti{±i:.a^(iU7h7-f y;!y4 3 0 

T-S:l^$tl, Xh9-f i77°l/-b4 2 0T-b-^2 5c7) 
±iCj#i5±(f<?>ixl.. y7F7^y;^'4 3 0{±b-^2 
6fc*lc±*^S<7)-C\ •y7' 

b-:5'2 5{±;^/"X:Ji-id7x-xrU--b2 0tR*^ 



0{ib-:5'2 5l^<7);)S-f FX^ -y F4 3 2(C?t;^, '^x 
>'N{iiitt75>'>^"4 0 5rtc7)<^x>'N^^^^ffi4 0 3±t' 

{3, iieXT^'yT-^^ittCfli^iX^, 

[0 1 00 ] 01 6tcMLT. mi^-^^^ >vr^y 

7" U 4 4 0 {i^ail'+'iwSft Sr x / n tcf^t" b - ^ 2 5 
iR^^^il.. ±T<7)3fe:^>-v7F39 1. 3 9 3«i. b 
— :5'2 5SrS1tt. tti^r3r4 4 5|*IC0b-^3-f 

^yr')AAQ^'Sm^j:m%^m.^'if^'^^-th m 
m , ±cr)^j^^7 h3 9 1{±, \tmym\,mmim 

i,zm Lh:it ifX'^ S -b 5 5 ^y W^T-'T-I' T V ^ » 5? 

*t<(±. i^-r7h3 9 i{±i£Ute-&M-fl:r;i-5^'>A 

^ t i, maiXmmfg^gB^W-^iOita^t/"-?- A- yj 

3 9 1{i, V--V7 h3 9 lC0tt5S3T44 5*iigfflajg 
^it^'JI^J ( ifP^ L < li^'cMJE. fiD*>, 7 6 0 torrXti 1 
^E) -t:-S>l>i:d(cb-:$'2 5i: i^-v7 h 3 9 
m\.z-fi>rz>^i,z\z-s 2 5CJ2;ii*S^§iii. ^ 

fl!!<7)^0iJ(::t5V^T{i, 't'^nT4 4 5«$<W.8 
MJ±— 1 . 2 mJE^oli:^ 1 0 °C- 2 0 0 'Ccryi&^X- 
h^iiK ^A- WS l 5(i^^^< 1 1*^4 0 0°C«ja)gS, 
t/*lJ 2 0 mtorr— I^J 6 0 0 torrcOff fj) I. . CI coSEB 
{5, mfe&l^flil<7)«^g!«gSP:}i-^^A'WN'l 5l*|iOTD 

fftito. StC, v-^7 h3 9 Ic7)4j2g3r4 4 s^jaiffi 
ja«T*K^-r?. i: , RFfl:jl*>/i>4'^rjr4 4 5Sr:fM. 
•r«:']U- YX\i.)V^-^A^^^ryV^<7)T-9i:^'y 

[0 1 0 1] 01 eRumi i\,zmLx. ±.<^^m-^r 
7 h 3 9 1 {i, mxr-^yy*) 2 0 o<?)tob(c:^p4 

5 3S:a-5Tf*t/\ >--v7 h 3 9 1 tf-ryv-sl STalc^ 
:^':x>'~)Vm-x.i>'<-:^A5 5\.zW^-th. ±coi;j^ 
^^^-7 b{iT<7)S:j^x-v7 h 3 9 3\,z'^isbhti. mx. 

■^±cr>i:o^j:mm^j:y'u^^m^'imm^-^ts. yco^ 

i^^^-v7h3 9 3{i, 7j<?^a]r;l^5-':'AS^A'7 FT-$> 
SC:i:*«*fiLv^. L*-L^ir*«<^, TcOS;^>'-r7h3 
9 3{i^'fbT/P5-'^AX(iM'ft;T;P5-'>Ac7)<i; 3^ 
-b7 5 -y ^'Wt^fSr^O^ ii^i'T-g^ I. . 1 Ol-COi^- 'J >- 
^^gP*t4 5 7 , mUi. O U >-i/(i:'>-v7 h 3 9 1 , 3 
9 3PBllCie«§ixT3T4 4 5tf-vW<l 5^<50^X 
i^-;i.$rl«ft-r-g. . mi6i,z^^tihXdiz^ TcoSi* 

^^^7 h 3 9 3«i, mmimtmmiiLmmcDi^^y h 3 

9 1, 3 9 3i:b-^2 5?:^ij)-r'?>IEt!lT-fe>-7''J4 
0 0±cr>mm.'^m^^i^A 6 1 ^cK•9f'ttt^>^^l.. x-v 
7 h 3 9 3 Ji, m^Jgi^gS^^iOjf 0 rtgPJ^iP 

wja^^j^ie^t-tSo ^^a]?F'i^-v^^;u4 6 3{i, ?g#:?#jn 

^2 1 5<r>ymm.U^2 17,21 9{C3i*fiL;tAPi: 
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-T) ^-^^^ ilXT-^yy 'J 2 0 Oc;5T'?)B3n4 5 3 5: 

[0 10 2] /i-r-^tryy^j 440ii, m20 

'■C/^c7)^S-C'f-r WN'rt-CcOiajgiJ'-^< 1 1*«;2 0 0 
-8 0 ori:^SJ:o{;iea$ix-S.. 01 SSt^l 9 
tcMLT. b-^rj-Y;UT-fe>'7-U4 4 0{±-b55 
b-^'2 5{cllii6jX^ix/cb-:$'3'f;P4 7 l*i"#iix 
b-:J"<-X2 5tc:a*6jittl./ib-^a-f;P4 7 

1 c7)^s«f§^j^<± , b - ^ 2 5 c7)^^n}S:c;)m%mm^ 
^x-mt^ b - ^ 2 5 co^^mt^zf^-ox ^<^mmiz\i^*^ 
-oxm^tmi^zm^. b-^2 5c7)td-:^rc^atctt 
t^. lg2«^W«M[gB^4 7 4^b-^' 2 StfOttJ^^fSl 

i)-'>xm^izRr/mi,zm<M.^^ >i-4 7 i 
X'im^-^j:iSL&^m^-t^ r^Mzttm-thtiiim^^ 

^«gt3-ri>o t<ii. b-^rj^;1^4 7 Ki, b- 
:?2 5cO'>x>Nfg7K«ffiMiiStc^^=Sr< i: t*^4 0 0°C + 
/- 2 "CS-i^^ < i; 6 0 CC+Z- SrcOJ^-^iS 

^';P4 7 1t±, b-^>--S'7f39 lA>^)S*^iEt:®T 
$-t*:^/ci6{Cb-:S' 2 5c04'*#affT'«:'3S&JS*i:*:# 

[0 1 0 3] 112 ltc^$ix§J;^t, t.-^a-^)l-r 
-b>-7'J4 4 0(i, i^-r7b 34 1 5r:frLT5SW:5rl:^ 
&<JX:tv;W^-j!gtC#t/l.«t!C(03 ^ U - H^4 7 

5 tCgfi^^tl/iajiR Fiffl4^^fiTOmffi4 7 3 Sr#0 

:itt>mtL^\ ffl««tffi¥fflw*4 7 3{±. r^xv 
r o-b V ^ ^tL^ HSfiMt^ii ^ ^x am^Ri/r^ 

4 7 5{i:, --/^/l-. IM^c^i:b«S^aV^7°n-tX?sm* 

M*W^IIJfiWc;t3>r^T{±, U-F^4 7 5(±. -b^S 
•y^t ±mm(7)^ o #(t S-jgtt S 7t«6{c«ffi4 7 3 tcit 
MM$ixl.^R*f Ag|5^4 7 7T'««g4 7 3ta^$ix 
-y y/Ha-C'S)^ . if AgB^M 7 7 tt. ^: U 7 t> 

^ J; 0 (c, t 'J yf'vjf AgP:Ji-4 7 7 U 7"T>r 7 
Kl«4 7 5 (C^ 3 Hlf^tii, „ ±tCffitjiiSA^±tC5i«ig 

[0 1 04] HI 6, 02 2&l/(a2 3tcMLT, b- 



^'/y^bT-feyyu 3 0{i, jp«!i3-f /i^4 7 i«?as 

S:^«T.?>^-^< i: i> 1 mcr)»mMA 9 1 t^^1t.ixh , 
^«*t4 9 la, '>x>'N<:7)jgA>^,6inin (flTO. 2 5'f:^ 
f-) ^iiTtb-^- 2 5c7)TMi:itM$-ti:T*f A^ll^»j^ 
?iX/::-fe>-'f4 9 5 (131 6 ) ^W-r-S.xnyy-hW 

4 9 3*%iixl>. -S-ix^Bfi^Jt LT. b-^2 5a. 
fKimM4 9 lc7)-fe>'-9-4 9 5^g3R4 7 3{C^-r-S>b 
-:5'S*4 7 3 tc^ 3 #ft L/^Sft^^^;^"-^ H ( H 2 2 ) 
t^^^ixh . ^«**4 9 1 {±£E^(i'la 5 0 3 (02 3) 
ii^i^i)'iri)-^j:iti3:f]X'mmzUm^ti. rSJKrjyhc?- 

5 (0^-r) t~$IJffllft^Sr-^x..5., ■t>'Hf4 9 5{i, 

< . 1Sa^m4 7 3 i:»«^ft4 9 1 ra<?3^^fS&«a6T 

yT-(>ui:im-t:^fzKhi,z}z'-^'cr)mmm^m^^o 

b Lt^-o^tii^x. tUi^h'Xr--/ r^'f'M-t^ 1^ b° 

^itmm^m^ ( p i d ) rj^ho-7T'*>-s.. tco* 

h 3 9 3cO*^v— yl.aiA'«Wg«gSP^N±, 

^-7^3 9 3 m^-^-T) commi.zr^'>x-:><^tL. b 
-:S'v^-\'jS5 1 lat/^m^fgsss 1 3>\£7)«^(i± 

[0105] b-:? 2 5*^ 

X U -y h 2 4 3 ^iR^tfOaa (X«illfSgtC{±X y -y h 2 
4 3c7)-r<'T) tc:$>S«-&{::«io;if-y hrp-h- (0^ 

■e-T) *^''!'i^^$:f--r>^^'l ^iZ^Wi-t^. b-^'2 5 

i: >> X >' NtifBibr-t y y 4 0 0 Ti!!!.ii{aaicif^±<f 

(^fL, y:7h:7-f >'Xf4 3 0{ib-:5'2 5f*Ic7);;y^ FX 
rJ'-y K4 3 2tC?ttfiOT-'>x^N{±b-^ 2 5c7)m^yy 
y-JA 0 5 l^<7)'>iyN^^^a4 3 0±T-it«$iX^ 

(08, 016&t/'017) , TEOSat>'030j;o 
^7-n-b;?.;<r;:^(i. ;<fxii!S8 3 . 8 5 ^il 0 , 
-^--n -y 2 7 3cO?ft^M«9 3 t'-^tift-^^^l, 

(07&1>'06#B3) , ?g-^^'X(±aiiAW4 3C7) 

I^SPjiS&2 9 S^SltA'^^^-xri^- h 2 6 5c7)4)*?L3 2 
7S:^L-C;^';^^iirw-h 3 0 1 cOicOf--^ w^'3 2 
0^iM^>^i, WW^cW-B^tt, ?L3 2 5*^LT^'X:B-fljt 
r^-h<7)±c73f-^>-yN'3 1 7^gE^l-g. (08S,l^'09 
#M) . »*t<{i. ;9"X{i;{^X^m3 1 5Sr:rt-L-C 

[0 106] b-:^2 SicO-^x^NCOiSj^ti. ftSWtC 
Ji. b-^'3'f;PT-fe>-yy4 4 OlCj:-?T«iRtfl«?fi 

SJ: '9«<»i^$iX'l.<7)T-ro^2X;^'x{i'>x/N^ffi-C- 

ffl^cO^*fe^J(Cts!-5TI^2 0 0T;~8 0 O-CWigJKO 
x>'NSrJiiS!it--l>o SfiSSIMWcfev^TJi, vSJ^Ji. f-^ 

A-Y/<^^y7Wmk (±ieb-^$W-fy;U-f->l 6 

7tCiet!J) Xim^flh. ^<7)Mil4', I^lgpy 'y FT-fe 

>'7'y2 3o«, iijiSf nm^fz^mw'^ 
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U'y FT-fe:yyy2 3 0iO^^Srgffi«l«?ajgJ: 

aSA^ixt^-xri^- h 2 6 5 3fet>lC7l*X^^ffiS.t;:"^ 
«iTU-h2 0. 3 0 l*^^>M2rl^*-ri.. 
[01071 itS«lS4'. r^VV^-T^-^)VA Ort$:ME 

r^Xv^Sl^jSr^ailf-^y^sl 5*^^>f-v^vl^4 0& 
tX#P^P3 6 l^^LT?l^fiC< OSSt/iai 5) , 

>'N-i/;^Xi±. -tfX-t7°i5'2 5i: 5-f-^-2 5 0 
cOI*|gP2 5 BPBl^Odr'-v yrSrtOLTJOiaf-rW-Nl S'v 

X;yxS:^Sai 0<7)Tm^^<OiBai2rS^-(:Ls «PM 

□ 3 6 1 $-:OLTrn-bX;<?'X<7)|^*5-^^(c-t-e.. 
[0 108] E. «:J)-U^-hv^;:?Dj^r^X-7^ 
H 2 4 fi , ^mm^Wmz J: •> X y xSUf/XJi r o 

•i-^yj-\i 5^*^<7)'>x>'^st/f/X{±•f-^rws•l scoffed 
r^xvSr^^-^ -s,, v-^ ^ojs^r^xvi^s 5{i, r 

ry^r-^'g:29 2 : T^XVji^^ (f^) ;V-f^ 

2Sl?/ft?t7 0 7$rqS-ri.-^-=5f aL— :J'7 0 SJr-i- 
t^ClirAiT-^S^ yb-r^-Vxfi-^^? 0 1 Sr#tf*3a 
■ftiS* ; S.t/'v;?':t>hay7 1 l*>-t-tix^« 
[0 10 9] -7^'^-hn>'7 1 1{±. jiiggjfe (CW) X 
. 4 5 ;<7'^.;l^>y (GHz) m&Wi'T)'? -i 9 r:i^<r>n)V 

xai:'3(COV'>TSi^;5 0 OV-y b — 2 5 0 Oy-y htltft 
•r ■& >r i: *^'-C'# V ^^--^T- h u y , Vi?" 

:t.hoy7 1 lii. V^^>Voy7 1 l*^^>i;^:-hT' 

fis^i^ ^ ^1 1, mj® 1 1 0 ( a 3 ccH^ ) T-tt § ^1 

vI^T-^j-g., v7'^^bo;x7 1 l*><J>co-7-f i?D&(i, 
i^'a >f y h 7 1 9 -C— ^(Cte^§ilSiS*Rai/fft*S5»^ 
«IE^7 15, 7 1 7cOS^cr):S$^-^tyv-Y^'nJfe^ 

rru^-^W2 9 2^zn-thfm<r>-n^x:hh. 

[0 1 10] fi^cO||]!ift^JtcfcViT{i, -?>f ^o»7°7 
Xvy^ti. [12 4t3^i^$fL2.J;^lcm?fff7 0 7^it-ri> 

^~^3.v-9i CiS^.ztw^^tvrz-^y'A^Yuvi 1 1 
2:*-r€., ^7 0 5(±. -^y^^Vuyi l 

l*^<i>T7°U:>--^"g2 9 2(cr&I*^-7TB>r:&^<^V^ 9 

umimi^-^mx-^h. m?f7 0 7(±, Jijs'g^s*^'^ 



-?x;t-hDy7i w.zm^-^xmzmi'^ixhn-n^i^ 

IR-r-1.0 t-j-C, -f-=^?-j.U-:J'7 0 5fcft?t7 0 7 

^7 0 3{ctgiBgsix42iiS«7 1 5ic^«g-ri., ttffl-r 

S*^. fi[ffl«l»IS{iPIifiIX<iS-^^^7 0 1 ^JROftit 

7tS'J<7)#j*'g=[S^7 1 5(Cft^g«jS«E^7 1 7^:)rL 

l>C:i:A^-C'^l>l5lpm7 0 H±. ~r=7X-7-^^9^Wk 
5 5(C«iSWIS:«-7 2 1^7)a<t^5 0Q*-C'S-^-ri.tg 

wmz-^\^x\i. &mmmi. isiDg^7o 1^7^- 

hVN'-y 7'thfzmz\im^i[itz'7A 9 njSti^affi^^tii 

[0111] ll24tc^^>ix^J:dtc, a3i^t^-»«^^ 
^mts-TA 9umii!i^^m'M'^\M.-9t7 2 1 A^<i>rryy 

-^"ff2 9 2^fEMSix, X7Xv*i:tB&§ilSo TX 
U:)^-:J"i=2 9 2{i-7ir^-.hoy7 1 1*»<^#MW^5l 

^>ix^Ri£>'ti;^'x*^A-i> A:^3f**&7 > 5 7 
W-Ti., rXU^r_^^2 9 2{±, lI'5r(0|li«««?(Cfi! 

■oxm-^Xi,i'^y^-/9mA. »iL<(±r/l^S-^X(i 
r ^ x-7c^MS(c j; S X .y f - > xt^iBtt^o h h {^<r^M 

f^x'-o<hfd-zvm (xjiffitfoBf®) mx'hh. \mo:> 
%mmzii\\x\t. rxu :>--:?i=2 9i\t^^ifim 

9 0cm--6 1cm ( 1 8 2 4 yf-) SLlAWrfficT) 
Efl*^*t;8cm~l Ocm (|fj3 >f >'^~4 ^ i^f- ) Xh 
TXU>--^'«2 9 2l±»fe«E^7 2 ItCcfcoT 

ojg^{i, '?^9\:imzn\^xmMtrQhhr'r')'r-9 

1=2 9 2<OP«>I^c7)RiettXfX{c3|j*«Er}i-7 2 1 (TMW. 

m:i^^^X\iM^h.h^hifX%h. Vyr^Tc^)J:o 

^d:mcom^ijrr>j ^~9'S2 9 2co{>^mzm\^(^tii 
zbii^f^^cr,ztx'3f)^. fii(r>mmmi>zt3^^xi.±. r 

TV -^-9^2 9 2{i1i^X{±-fe7 S 'y9mmXX^fz 
^mfmRX/f^S^^^L. 2***^12:^^7 2 1 cr>-7^9u 
m^ry'V^-9m2 9 2cr>^[-^^itLX^2 9 2cr>m 
mt^imzA'0^m^:^':^l,zx.^^f\^^--t:^z. S . 

[0 112] fi^coiim?«tcfev^T{±. m-^tzx-ox 
umm'wm.-^i 2 1 <7)^mmzm'owi(:>ix^r^x-7 

imi^m (UV) 9>'X7 3 iat^UV«517 2 l?r-i• 
tf7°7XV;iuA:^^cJ;oT;^>^^$^^-&, UVfl:i®7 3 3 
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f^y'yX-^co^ :^yitim^Lxy- h^<;iy 2 8 0 

v\\Lt)^h<r>Ty^) ■y-~9m2 9 2\H<^nM(o^itcr>fiib 
tc, m^Jki 0 1 cr)^mtmmzm/^<-74 9um.:i^ 
A-)v^-iWtmvcth. immiimmz^\^x\t. m.^ 

miom. rn-b>y-9-5 0OX{i:e»[SII)5ffl3yha 

-5a.-.yhcr)$iJ»ilT(c^i'-=5:<ti ifflcTj^^rf-^- 

-^^7 oii,zm\<^^ti^. 

[0 1 13] ±mcOXdiZ^ ^-9^29 2\i^ 

mi l,z^^ix^ X ^ l,ZTrO 'y-:^V2 9 2 mix r-lr 
yyj 2 0 0cr,An2 9 0izy'yX-?mmMiti!,:fj-th 

mmma. AP2 9 0&:)VLT, »tL<(i:+-'j7^ 
b77yPjrox^^>- (PTFE) X'X-'^fzy^i--2 
9 1 $:fiSi.^MAT-fe>-yj 2 0 0F*IcOiiSS^A:'3$ii 
Teflon(e«ffiM) PTFEcOi^^tfilRcOPTF 

Eli, AP 2 9 0 tct5(t-I.R«tt^l:=^A:ft*^'^cox -y ^ 

y^xi,immizmm^h6 . ^-0—2 9 i{±, ?*?f7' 
D-bx (fiis&T'co y -v mmMi^-^^m±-th , p t f e 

<7){5*HC, y^-r-29 Wi, PFA (;KUT-h77yP 
DX ^ U y MlliiOM* - 7 -y i: '^yi^ 7 jj- o T 

7-y*^b+°U-e-, ^^ygg-fLxf-py-rot-py (t 
FE) ^^^tf7'y*^[:ffistT-Mit$tt^, mm±. m 
mtmt. L<\±v]mx\±xn 2 9 0 ^rr u ^-^«2 
9 2 cobt®*^^ a flfitfo ^ rcowrfflt'S) h . mxrr 

y-:?'g2 0 0co::<7)atT*>L/^jiSS*^<^, r5XviS 
Sia*i>'- h^^/l^^ ^ 8 O^iT);? V~y:^'X-7-:!t^-/U 
}^2 7 O^^COm'SAl^Lj^ttl^. ^U — y:^X'? 
-d^— ;t^H2 7 0^PTFETO<<^il.|.„ PTFE*^' 
y -ymmzX i.X -y f-^^tcWttAi* ^ <7)T% PTFE 

v\ :?y-i-;<^xv:i7f;-;PF27 0t^-frh-2 9 1 
, ffl V ^ ^> ix !> RjaStt 0x iz^-^ <m^ coitrnz 
m'\Stcr)hWtcr>l^m (±My^-f--29 1 [z-^^^xm^ 

fzhcT)) x'$m^ti:hzkii^m<7)zbx'hh, 
[0 114] h^mmmmi^zii^^xii, ±mLfzXdi,z 

x^^mth. y-Vf<siv72B,Q)\t, f-A-y^'N'i 5** 

tt«. 7 n-Xfi K 5 7M >-X7" -y y'\ M^^t:>Kh 

h^NVl^7'2 8 0{±^f^f7°n-feXtCffiV'>/i>^tS^l=4 71*1 

it«4'tc^'g4 7S.t/5iS^c7) r j,^ j 
■tJrI. , 2 0 0 torr— 7 6 0 torriOff ;fj tCfc ft 2. 



^m^fz¥-V)<>)Vf2Q ^X-^Zh%^lzM, vm\i 

ry')y--9'^29 2nx^\%mz^ti, ijtv^ro-tx 
<r>m^^t.ia.< . y-h>'s;;py2 8 0{i. 5i'g'4 73!)»^> 

iOR^ett-ft^^tc J; h fMfSX«±^ J: ^ sVl. 7' 2 8 

Q}L.^'T)vm^m'y\,z-thfz>sb\>zw¥E (xiiiie^ 

■^-S.t/V-;Jt-;L' K 2 7 0 {,zr)\^X W^fz i <^ t |5l 
^'^JV^T{i, y-NA-;1^7-2 8 0 iie^;?-V- H^- h 

<.)vyx'h h V svky 2 s o $rffl v s uyimw<z 
n.^*i-^x(i:^-\' y)<-mm'^'-^h>n.h^^<n?i.y- V)^ 

)Vy2 SOifimWL^ti. I17i2l.<>ixi. J: 0 izy'yX-? 

mmmt^^xm^^^ 7^x273 2 9 3 
Ljhtix^. ±j^^LfzXo^z, hhrntmrni^zti^^^xii 
y-Y-^<ji-y'2 8oi,ii^<m\^'^ti^^\ ^cot^^za 
y'yX'7mmM^^m^m^2 9 5 ^a-?Tf--v ws i 5 
^c;«'xra•ier^-^2o$:^^LTgSELa^^^-s.. -?-cOct 

mi¥^ti^. mz. m^^Rx/i^mm^:^'xi3i±imm 

y\:i-bxRx/^x.f\mm(r>mmiTX'mmi,z'^^i^ti 

[0115] F . m^M^!,^ 

Ei2 5~ia28{4. ^^m<r>m.<r>mmi,zxh-7>{9n^ 

Jtidtc, ^ai OJi. ^WMX^Wy^'thfzMz^ 
^(7)^comyyX-?ya-i^xcr)Kh 0 'J ^ 
DiS^Sffi^fflv ^^i^a^f &5rfflv ^ -1. ^ t ^-fff ^ L V \ * 

^mxu, mMrnxj-i y ^ 1; yyn^mif^^ yjm\^(r> 

A^JRcTjjgASr * < CI t * ^(7)J^T^X-7ro 
-bXSrfflv-i-S,cOi:^^tBge<)(c, 'J ^- h"?-^ n^Sr^X 

[0 116] U^-h7-7X-?^5 5$-fflV>^^Jc?f7''o 
•feXTii. X.y^y:?'-;^?'X. if* L<{±7tV^TV^7'y* 
**i^A'>'^-^rttCjt*^^,fLS-^*>^S*?f?^Ai-®>r^*i7° 

7X-7{i:f-\'y>'N'tJiii:'::t*-C'*)-5 (BD*>, T7-U^ 
-^''¥2 9 21*1, I12 4#MB) J: dtcf-^y^'S'l 5*^^> 
^ixT^^tll). -I<7)7°D-feX{4f-^>-.'N'l 5&t^/ 

<comf^-b'^h^iiK ^A- wsrttcr^XvA^^rv^^ tJi 

yj-^n<r>mm<r>yu-\zx:f3xmsmi3mw:r. -y^y 
^mhKmLfzcr>X-^A-y^<ti-hi^^^ixhi^^^im 

izin-tztimmi.z-th. m.^(r>m^m^^\i. amw 

•f-ArW>'l*JC0T7X-7c7)fSffl2:$)-r(cL, -fcO*! 
T^XvA^^tfOjScJfiJr^x -y ^ LXmWyn-^xamir> 

^■^:i^)!bh{,<r>X'hh. 

[0117] t*'t^*5<i,^ if^m<m^m\i!,ikii. -7 
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{f, fl^filsW^ro-bXlCtjV^T. -^-vWN'F^cOS i 02 
1»*^S!f5!l i: RJ£ $ -ii- 7t 56 7 -y *^ V ^ A- ix 

TS i F4 ^XSr^ilSL. Zti^^M^^yrT^A- y^-^ 
■/}^^^\^m^ir^, ^xy'^iiHcos i 02 comn&^lz:^ 

tfz)^l<zs. i 02 i;KJl:>-t.S^fc*^"T'i^=5rt\ iX.h'O 
\,z^ -7 ■vm^:^'Xl,±^^yj^l5im^L^l!bhi3^X 

i^;SX(igf^cos i 02 ^®ttA>'7-/«^';^tSJEL7t: 
5\,zXh:Lt'k^itthfz>sb><zy-hJ SVpy 2 8 0 

o{i, s i F4 <nXot(m%^fitz9 y-y^xRjs^ 
[0 1 183 112 5tc:^^$n^J;^C, i3t?f*l;ai^tii9^ 

8 0 0«, ^m^^fVV37 1 i:XD-y h;l^>'<;P7'3 7 3 

PBioi&ai#«=6 0 ^zm^xw^m^iifz:^' xm\h^s 0 2 

*i'^i^ixl>» ^"X«!tiJg§8 0 2*^'^S1 0(r>m%lhP^<r> 
ffii^fiLBtcidB ^ ixT J: u ^ t (± t T$) -i. . 

Hi. «iaiS8 0 2{i. 02 6(c^$a.S.J:dC^n y 

«i> 1^aiS80 2{±, II 2 7 (-^$ ill. J: a {'^1=6 0 
1)^l^cr)Um:ffxm^?JxhfU^'iX=7^ ySOA {Z^-y 

XWM^ixh, :i<^mm\i<zi5\<^X\i. /U^^x=>-(y 
804{±5-fy804 S:iiiS-r-?.VimS:^^;c-5.*>X{±, 

>f y 8 0 4 i.z^->tz:^'xyu—i^i,z±)i:>hUW^)i' 

7*8 0 6*%ttL-l>o 

[ 0 1 1 9 ] H2 aitZmLX . ^:^^i±J^8 0 2WM 

mm^^^i^zm^^.. m^-^K^x^^z. ^miff8o 

2(i, ^\yf<i)^t:>cr):^'XRX/mcn-^^^^m&^'^h 
zf^t 6 0 h ji t T V -!> a L5v 8 0 6 S Bj^ic-t 1) ^ > 
^8 0 4*i-^^m.„ iS^iOy^yi^'S 0 8. 810 
(i, fs'^'Jyys 0 4 5:^11= 6 0 CBJ O #(tl. i i: 

^tv^. ^\'^'jy-/so4commi, m^^^m^Mi^^ 
^hXo\,z^m.^tt^m<r)mm (i r) c7).^8 i 
2,8 1 3*^*^*1-?., mi^^^ma. mi ounX'^± 

i>'A^i^-th. I Kcr,M8 12, 8 1 3{i, Lf' 
PiaSii, ^r"oX<il^«M^3{Ji:^^:■>3rv^3KIR*^:^.8 1 
2, 8 1 3tcJ;'?T®iR$ii-&J:3tSgS^^'f-4Stc||«S^ 
tS3fi6<J^*tJ|Sf?:-i-0::^:*«»*Lv\ KtCs IR«8 
12,81 3mm±, rn-feXag^ttT-rn-tX7;?xa 
t/"c5"J - y^.X-(t,^icM LXT-ii^Xtc tmW^ , 

».^^ixl>IIM^]Tii, ,^,8 1 22^1^8 1 3 {i, 7-y*t;: 
Btt*^*).!.. I R.^8 12,81 3(Cif)i^«f4{±, ^ 



[0 1 203 m2si<zm^mx'ni^ixh [z. 

8 0 2Ji, )S#i'HSS:*(i!cL*>o-?-«07m$:lg8 1 2 , 

8 1 3 ^m-^xmm-h<r>x:}mifiML'Ks 0 6 ^aa 

-r•l»'^'>i^>i5'■'8 0 4 (C3^t:0t=3l?S$il?t:3S#^'l-«S7 ^ 
T8 1 4*^'-^^m., I R^tlli58 1 6{i, .^8 1 3Sr 

BOA^zm^^flh, »^L<!±. jS#^'l-*l7>'T8 1 

4{i, Tisy •y■?-:7'f7^:^'^*•r-l.:?'>-^5^X7■>'7>'T•c■ 
*-S., 

[01213 ^mM^mm^Xhh^-^. 9 ')-yiix 

K^m^ mut. s i F4 ) \,tmm^Qmfm^^B 

0 2c7DjiL?^:8 0 6ic?aoTjii6^>iil.. mr-Wik'yy 
r8 1 4{i, .^,8 1 2, aL5^8 0 6S,t/^8 1 3 5-a 

-^xmt^^m^imi^L . ^m^s i sT-^ftisi.. %m. 

if9^}~yiixs\¥^ ^m&-th(r)X. dii^jCORJS 

1 e^nyho-^ (H^K-yr-f ) icfi-^SriMO, 

0 5ra3ii-r-?.S i F4 com^t'^ti^^'OiS.TLfzi^Xii^ 

-b-y-^f 5 OtCjMO, y-N^-NVl^^ ^SOJrffl^L^^ox 
■yf-y;?-;!yx:^>>-v>'>'SV^AA>^o^J: dt3|5S±-ri.. ± 

JtEfiSt^'-S i F4 &X/m5Mm cOi*:R-C-3tll$r® 

u-t^y -ym^zx-oXBRf^L^ix^ mm^v^^m^-r h « 

*&«8 1 4^it>'^fii-f ^^mSS 1 6$:fiM-ri., f&O 
^ii^JtC*3l^T«i, «*^ill8 1 4St^'1^a3S5 8 1 6(i;S 

[0 1 223 — ^Ih fC, 10 {iS i F4 *i2S«6 0^ 
gyiT=5r<1^ili#S8 1 6*^7^7-8 1 4*>f>^gPi03S§ 

^'^\mh^(7mmm<m.^xht. s i f4 *m 

ix*^'5«?fcBI§8 1 6T-S{tJR<i>ix?,3S§ ( I ) AJM^-^ 

[01233 I/IO = exp (-X* L« C) 
5^45, X{± I Rigs 12,81 3X\iy ^)V9 (H^it 
•T) c^?R3ti^^T-S^> D , L(±|g8 12, 8 13 (028 
#B^) <7):R$T'2b 0 , C{J^aiS8 0 2 imm-h S i 
F4 cO?IUgT-*) So I / 1 0 *n iOft(-^-f- S t S i F 

[0 1 243 ±M.(^m.mi•?)v^^^r y^i^mkcoc V 
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^tih^wnco^m^m^-thhcot Lxm^'^^tih^ 
{is mm.cr>^:L.Jsinm><z^m.irhJ<-v^^-^yj<^ 

[0 12 5] I I . CVDUTi^^^KSrfflV^^iafi^S 
A. H*W=5:«jtfcJtEffl 

112 9<4. *^BfliOm«IlIS&9 0 0cOfS^BfSll-C-J) 

H^^iiSJ: die. mWlllS&9 0 OJiNMOSat^ 
PMOSh^>-i^'X^903S.t^'906*^'-^iiX, i^U 
( LOCOS) cO^lEPS^bXtiftilc^^fttCckoTJ^ 
^$ix/cS{k:!f%«^MJ*9 2 0(cJ:oTffl5{c^{t<i>ti. 

t/9 0 6(±, h^yi^X^9 0 3S.tA'9 0 6*<]i|NMO 

s xtiM P M o s T-^ ^-^ tcav ^ h 1^ y^'^m ( 0^ 

h. #h5>i>"X^9 0 3aV9 0 6J±, ffiJ&M^l^g 
12. H^-:x^i*9 1 5at/y-h«l*9 1 85:^ 

[0126] ##Jli^« ( PMD ) Ji(±. ^JRJi9 4 0 
i: »Ma5^ 9 2 4 T'O < f^^i^c h 7 > i-'X H^O^iSgi? 
^T- h ^ ^-i^'X rJ' 9 0 3 i: 9 0 6 $:^J1S 9 4 0 ^>:Ji- 
ft^jixl., ^S/i9 4 0{4. *«[HlSS9 0 0tc-i-*tL/S 
4-:)(7)^JKJi94 0, 94 2, 9 4 4S.V9 4 6cO 1 
T*^. ^^jRii94 0, 9 4 2, 9 4 4^tt>'9 4 6{± 

^±m,fsmmM9 27, 9 2 8^it/9 2 g-cp^co^s 

mt>^l^%»^fth. Wim-^W.m^t. h'T926l,ZX6 

m^mnx'tm^ix^, ±mm9 4 6±izim^tiit 
^ma^trnt^w-mitzix:^ . cvD^gio{±, 

{f, PMDS921, IMDJf927, 928atX92 

9x«4^vgtt^bBi: txm^^^ii^mim.m^'^^fzi^ 

lCfflV^^>iX^, CVD^SlOJi, tfZ. LOCOSg! 
^m^^mm9 2 0cOfti:»'3(wfflV^^>tl.^ac^M^y^ 

[012 7] ±ieCVD^acOffifflc7)fficOfi?iM, 02 9 
£7)^«c(l<j:5r*«IB]K9 0 0 {C7K$iX3tSji!Ett*&jISL^h' 

U-ymm9 1 2S,?/9 1 5S:ffM-ri. t«T'J)l>, M 

tT03O— 034 Xm^ h . 

[0 128] 03OC4, ^■9tmz^^j:U0SYvyi^ 



^9<^^^mmmxhh. mz-mttx. mosvy 
yjx-^ lOOOktPMOsvyy-jx^X'hh. nm 
osv^yi^x-s'%,m^^tih:it\r^m(r>:ibX'h 

PMOSh^Vi^";^^'! 00 0t*oi,^T(i:, ^\-^t^ 
tih \^-yimm 1 0 0 8(±Pff^H-M°y hiigt txco 
BSGmt-t^Zt-^^X-^i. msOiZ^hil^Xo 

i,z. y-hm^m 100 3cr)±i,zh^y~ hWM 1 0 0 

2 imm 1 0 0 4 ±i>z-tx'i,znm ^n.x\>^^. :^mx 
«4, wi|sn 0 0 4i,±Nmmm.xi,mmmzm^$ix^N 

'>x;Pi:t-S^i:*«T'$l.. B?^l:!B!l«^««{ 1 0 0 6 
{4, v- 'J 3 ym^-it (LOCOS)cOj;3 ^j:^mxm 

-xy^Vh—ym^i 0 1 o^it/ i 0 1 ix'hhifi^ IS 

K-TFU—y (LDD) ^ilS^ffM-r^J: ^{CBBitS 

ur^^'^s-fflv^sh, F-r^iiJii oosjiifliftt 

- rJ' 2 5 ± ^ T V ^ X ^ N<7) V -X/ H y^lS 

10 1 O&t/' l 0 1 2±tcffM$n-g.. 

[0129] V-xy\iU-ymMl 0 1 O&W' l 0 1 

2±izv--rmmMi ooa^m^^-t^miz, v-x 

XVU-ymMl 0 1 ORX/l 0 1 2c7)^ffitcovi-C, 

J: 3 ^Km^:ffXX'mfSL$titiy'yX'7m\^tmN F3 

^m?:fflV->^^i:(CJ:i9 I. >r i: Aif - # F 

^mxit^mtmtmmm^ii?>. mf^mx\ v- 
xxvu-ymmi 0 1 os?/i 0 1 2<r>mm±i,z^^ 

•th:Ltt)^X-^ hm.i\L^-^W»'thfzib<<Z\A F3 *^^>(?3 

bv-xyvu~ymMii 0 1 oau'i 0 1 2±i,zm^ 
^ixi> v-rtmm i o o a^-i^co-^trz vy^y^ 

yY-f-^yhi'^mz-th. (;^:-F7°^XV3!)>^>cr)7 
•y*»i:, ^A-yvn 5|*|c7)'>xyN*>^>*^^14g!'fl:!HjSr 

v-yimm 1 0 0 sc^mm-^^^c^mumx-mt^x y 
^wtTibix^. ±McvDmsi 0 comma. ^\y 

tc^^cox-"^ x.j^i^ziihymm.U'^mm-ti,. ttz. mi 

fix V ^mmiHi^(r)i^X-N F 3 $:s<i^^»-ri. ^ t 
<J;0'>x>N;*>^>ac?l^$ix€.. Zcoim^-mzii^^Xli. 
y -vrnmi. *«;2 0 0~i 5 o o^2Pir:Sr-fe>'^^-h 

;U/^^(sccm) . HftLK 5 0 OsccmCON F3 RV^i^ 
■^l,Z J: ':>Xii^ 0-^1 0 0 0sccin<;7)O2 5r^-v>>'-i'l 5 
icSliA-r.?. d i: J: ^-r >'>'n' 1 5 rt-C'-eo*ST«S 
iX-&« RB^tC, ^-^y^N'l 5«I«J5 0 O-C—e 5 O'C, 
ifiL<(i6 0 0°C4TjDg<i$ix, *«J6 0torr~7 6 0 
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torr, if^L<{i4 0 0torrc7)E:^Tttj^$il, 

2 5«i*<;4iiun— 2 2iiim (^1 5 0 — 9 0 Omil). Kft L 

<imi 5mm (ff)6 0 0inil)T'r^-h2 0*>^>|iiS$ 

tt^. m-yx. v-xyvv—ymmi o i oat/i o 
1 2 commco^^^mitw < v ^t-m^ ^ti^. 

[0130] m^:^r--yy°m. S)^IIJfeM<7)y- h 

y2 8 o(i. ¥-y°tnvmimyu-^xizm^^htL?>K 
^E't^^■x ^»W4 7 <7jmmi,zx *) t^-omm-tt ^ t 

m« 1 0 0 8{i, Tie<7) J: 9 ice vD^ia i o i*i-r-i«>a 

(*«J5 0 0X;~6 0 0-C) (c*3V^TffM$it-l.. 

1 0 0 8ti^f>cr,v-^-<yhimufH{zmimxis 

ffy-x/FU-yfRJ^l 0 1 O^llXl 0 1 22rffM-r 

[0131] 100 acomm^k. ■^x^'Mi 

^^y^N'l 5|*1CS)-I.« mz. itS*b-^2 5i:^0± 
C7)'>x>'N{±«?S (*«;8 0 0r) (Cfg^iONfr^jDlSi^l., 
H-7-^««S:NJ^ff^4l 0 0 4^h' 
— VN-y hSra^. F-Tf^l;)l 1 o 0 8(±, [13 Itc^ 
SixS J; a (::f#A>iX/tfimg-^a5:Ji- 1 0 2 OcOPB H- 
>'^•>'^^£«i«*&}Oi:LTfflv^^>^^§. y-h>'N';U7'2 8 

1 0 0 8*^<J. H-^N°> h ^ F9-f y-t^fzHb 

i,zT--/umn,ipxi,i^.mmMm ')r9 9 (ifiu<{i 

(^»^x;l^-r-y heof^a^tc:) ^950 1100 

"c-c'*«; 1 ^~ 3 ^ig. If * L < t4*«7 1 0 o'cxm 1 ^r^i 
[0132] jfeiJtf*, 1 0 0 8{iN»W4 

1 0 0 4 ^> H 7 X{4 X -y h X .y ^ y iJ'-'&XWffeco 

jH::^>5rx y -f- y ^-fb^ i: 'J * - h v ^ 7 o«T ^ X 
•7^ 5 5 Srfflv^^ >r t J: 0 F-7l^m« 1 0 0 8 

8 0{4RRt^nTV^^*i, 'J^:-h7-7XV*<jil 0 0 

8 -y^yy-th^Lh '^'^W.z^hfz^^zy-Vf^iV 

y2 8 0t4^Jft$iXS, ^*Xv^ yr(±f-^WSl 5rt 
<7)b-^ 2 5*^^> -^x/N^^I-r^ i: =5r< -e^OJi-C-lf 
i/j, l^*Xx-yr{±. CVD^ai OfclUt-^yP 

\.z^3.)\^mm-th:Lt^wm-th.m3 2\t. Y-y 



mvM 1 0 0 c^m^mco^^mz^^^j: p m o s f 5 y 

i^'XrJ' 1 0 0 Of SbS. PMOS F^Vi^'X^ 1 0 0 0 
{4 . y- F ^ 1 0 0 2 at/^iSS P F -r S-^gB^T 

^(^'ik. f-'^U XC0^Tir>fzi^t,zmK)<7)y°\:i'tXX'r^y 
7°*^"'^ x^N Ji-Cff:bix-g> . 

[0 133] ±X<D^j^J^ (XJiiiCtiCiO'^xVs) *«CV 

mm^^hti:^, 'yj,j\<7)mM^^^y->^i s^t-^t 

LTtf*. '>x>'N{4XD-y F24 3$:jl-5TSf$^l, *S 

^W^tll-. y-F^NVU7-2 8 0^^1f1ft^>^X, ^ 

^T-y^:— Fv-f ^'ojS7'7X-<'^5 5^m\,^x^^y 

[0 134] i^cr,mMmi<Zi5^^Xli. 113 3— [1341C 

^sn^ X X y rtm 3 0 icietu §ix-i.x7" -y rmizn 
hti&. i^-'rmn.miooatmsoiz^t^ti^xo 
(cy-x/Fu—y^iSi 0 1 os.t>'i 0 1 2S.i^'y- 

FSfii 10 0 2±{CJ^Bg$fL/cf^. F-71^®1 1 0 0 
8(r>±^ZhlVSGcr)Xo^^^r•yi^y:^^ml 030 
i)\ ii?iL<(4f-^'yA i 5[*IC0^c7)d^rn-tXT-JgfK 
$iX^o Jl 1 008(7)ift«4', y-F^S;l^7'2 8 0{iffl 

te^titztiX'h^, iXdz^ ±ieia3 iiiiov^Tai^'^ 

flfzX 0 iZ F-71^«8 10 0 8 ij^i^i^mi^mm 1 0 0 

A^msL^-^^fzubizmmmm^ti.^. ttz. '^x^n 

«4, ±lEia3 ll,z-^\,^xm^t3tlfzXz)izr:-J'<yhi 
F-7l^ii 1 0 0 8*>^J£tJc$-<2:§T--;HB:m^^X 
liMM»Mm 9 ^"^^tzt^ tcf - ^ y ^ N' 1 5 *^ ^> ffi 
if^L<<4. ^^yf< \ 5 ( F-7l^m« 
10 0 8Rlf^^r -v fy^« 1 0 3 0*^'tta$tL7t ) 

~^x'h^m t^)u^i-r y^^mx-Mj&mm^no . 
msAitzM.'^ti^Xoiz^ ^^"yrml 0 3 0:b<±izh 
h y^-ymnm i o o st^hco f-^nv F*i^#:wt4 
10 0 4 izmntxmmv-xy f i^-y«-^^ i o 

2 0 SrffM-r -S. , , ^ y 7°;i 1 0 3 0 S.t>' F-T 
1 0 0 8*i±ISi0j; d tcSfixTx-y f-y^?-$ixT 
«Oo3!a;ilX7^>y7"co?t*^(c:[a3 2 ic*$ix& i 9 tcSB 
rJi-Wt^^^PMOSF^yi^'X^lOOOSr^S, 
0. 2 5//m r^N'^xcOff^C-:?v^T«4. Tjt'^^M^ SrSStS: 
S-tirl)i:. *t;l 0 0:t>-:J'"XFn-^~2 0 0:tyi?'X 

hci-M,<r>u scrnx'^-Y -yy^tifz^i 0 o:tyyx 

Fn-A~2 0 Ojj-yjJ^X Fo-ACOB SGIKJIi^p^M 
$ix, PMOS F^yi^x^coffjSSIJftMcom 0 5// 

[0135] NMOS F^yv'X:? 1 0 0 0*«y— F« 
fiEl 0 0 2&i>'NffMfl®-^a5^^*f*^aj<7)fficr)||Jfi^) 
l^zm-iX F-^^"y Fiii: LT P S G^Xtib* F-7°y 
S!Jg;<?"^xlKiO J: d =5: F-7-|S«IS 1 0 0 8 SrfflUT 
pff^^f^ftt^ 1 0 0 4 t:ffM$fxi. y-x/ F I— y 

^^1 0 1 OSt/ l 0 1 2*i-^iil4. PJF^«t4l 0 0 
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4 (i p mmuxiimmmzmfS. ^n.fzP'yx.j\^t-t^z 

t*<X'^?>. m.25Mm :^miz-o\^Xl,i. mi 

0 Ojf-y^;^ ho— 0 0 jj-i'^j^x hD-A(?DP s 
Gmwtmi 0 0 3j->-j5''xhn-A-^2 oo-^y^yxh 
o-Atfou s Gmi>zj: 0 , immmmcom. o 5 /xm - 

htih » mmz j; ^ -c m^xn p mmmm-^W''^ 

[0136] ^wmm.m(r>mr)m,i. xvs-^ ;^Pb1(0^ 

^ y^'ri-mmmz-f-^r^^rvx v-yrt Lxmn v- 

^$:ffM-r-?.**ScOjSffl$rll3 5^134 1 \,z-z>\^X'& 

[0 1 37] 03 5{i. ^i^\mm\ 1 00{CJg«§^l 

^•S. 03 5(2^^5^X1) J: ^tc, h^>^1102(±R 

&2r#OM*ttx.yf-yi?"^$:fflV^T*2*#:«^41 1 0 
0{cj^(£§iiS, *Mt:t5V^TJi. ^^f4c«^£Jl 1 0 0 

\tpnw^x\twm^\,zj^m^ixhv'^ 3.}V}L'th z t 

*^"T'§l>. -rx:^ 1 1 04<i, m\>^huy^6^mx'^\- 

V -y vm^^mm-h Tt^Jtcfflv M^Kh. Txm 

1 1 0 Gi3^-7X9 1 1 0 4^mv^XV\yy^ \ 1 0 2± 
[zm^^iXh, K-TiSmS 1 1 0 6t±. ji®|§S:it^# 

110 0 tf07■'>'^M xiatcfl^gc-ri, d t i)>hm±.-t 

^fz)^izm^^^tit^\A^)VxV'yy°\i-\iy'^W^^ 

mkm/mm-hY-j'^yvm.^m.i^^k-th. pmm 
1 ootcov^Tti. Y-yimMiioe\,tPm\^ 

-^■^yvmt LXP-sG]!^h-thztti'^X'^h. 
[0138] hL- y-f- 1 1 0 2±tc Y-rvmm 1 1 o 

6S-J^fi)c-r-5.Hir(C, hl^-yf- 1 1 0 2cO*[atCOV'vT. 

■1.0 w^x^-/r^. Y-v^-siV'fT.B.QMm^Ait)^ 

^>iS«co^'hg|5MS§ 2 9 7 Sr:fr tX&l^'^KTP- b 2 0 
S-:/t-LT^-vy>'N' 1 5 -mm^mx-h k 3 tCffiKt- 
^0±{C'>x>'N2:^r-r.?.b-^2 5(i;gfevtO{aH{' 
T(f ^> #1 S cOT\ 7 v & MfS-r S ^ t =5: < h 

l^y-^l 10 2cO*H(c^?^t-t.|.^i:**Tl'l.li^L< 
ts:\m\mi<r)'^x.?\^W»^hZtifX'%h. ^comit 
mim-if-t^t. M^yf-l 1 0 2±{cffM$ixl> K- 
110 6 t'hCO-^ LfZ F 7 ^ 7W ycD F ->'n° 

y h ^«g(c-^i. « a#xx -y r^av H -ytmrn 1 1 



<Xl>z, NFS y'yX-^x^iM^A^^coy -/m^tiK 

y-f-110 2 commiz^^-t^ z b h mimi:i^ 
if^h. m<r>itwii^mmmizfs\,^xi±. ±im-7)v^^ 

■V yj ^'^<50;?lJ^i<7)^ ^ yf<if^cr,m^x "r-vTt^zm^^lh, 
ixh. '>x>'N(cJ;-g.7K^^iSiK{i^A'y>'Sl 5 (^v^ti"? 
iV-f-i-^yf'^m <0*^$:fi!c«t=5r«<^::fc(3j: OtHiSS 

fih<r>x\ huy^i 1 0 2co^®tt*^^tti§-fb!f^!)^^''J 

-^'^^■'^v^ ^5fe?fXT-'yr*>ffi5ii^.:fl^, ^^-hyNVU^'^ 
8 0{iHl;ii>ix.&<. *^^tti§-fti!f!!lAU-V5:t/::-rtc, F 

-rm-mm 1 1 o 6i!}-i^<7)\i~/-iyhiimimz^iz 

M/^-'i,zMlitixm\'^ h V y^'jfmkH-L 

X F -/Tmmt Lxm^^hii^mmm-^^^^rmm- 

^<0±{C'>x>'NSr^-r.S.t-^2 5{±. j5!Mfirai; 
^Kl^ix, « 1 1 0 6 S-JtflfH-'g.aia (*«75 0 0'C~7 

0 0°C) {CjD»$ix^, 

[0139] F-rismw 1 1 0 ecommik. n^xyNti 

F7-f 7W yXx yr^O^-^-WN'l 5|*I<55^ ^f^>.S.o 
F^SVl^y 2 8 0 iiPfl t ^>tl7^i ^ ^ f-J) 0 , h-^ 2 
5{iffi?a (*^8 0 0°C) Mi, W:mz 

ii^mt ^ti^mmcr)m-^$^^i,zm':s<m^(r>m^t 

tfz, •^i^NtiFwWF^ F-7l^milA^<i>PJg 

«*4i 1 0 o^m6fzMzT--jum^^xim^mii 
¥~y%m,mi io6{±, 03 6(:^$ixi>j:a(c 

nt:>ixtzUn^ -v ^^;l^X F y r^i* 1 1 0 8 P ff^ F - 
>'N°>-Ft£«JtjJgi:L-Cfflt^^>ii.|.<, mm^^^-)VXY-/T 
1 08{SPJf^W^4l 1 0 0tCffM§tl./cP+ffM 

[0140] mmk. Y-y°imm 1 1 o -v f 

x-y^yirSX«fl!lc7)|^*fe{cJ; "5 P^B*ff4 1 1 0 0*» 

^.l^*$^x^« »tL<{±, -^s-t^t^^yx-xsncn 
■^t-X'hh <r>X'Y- F ^ 2 8 0 {iffiSSc S ixi. t ^^tc 

'j^:-F-7-f ^pjst^xv^s "ot^t^^mLmmmi 

10 6i)>i^x.'yi-y^-t&Zki!}^X'^^. T^Xv^S 
5^coKiE'l4^'xA:^(i. F-rij|«Bi 1 oecomm 
iz:&:^^ti^ztir^f:^.<Dztx$)^. msm. f- 
^-^mii 110 6 (r)m^mco^^mz^yi:m\^ v-uy 
i-»mmmxh6. m3 8izM.i^ti^x^i,z. huy^ 

1 1 0 2{i, JXt:, mimi 1 1 0T-?E;«$n.T{SV->F 

uyf-^^M«jt^?^^-r^. ii}mmmmi,zii\.^xii. « 

iaTit«L3ti§(aSUSG|^«iSrx^^ Fit<50F^y 

^5ryE«t-.i.S!-ft;!f^!Jl 1 1 0 i: LXm^^^tl^. mm 

1 1 1 oimcommm^m\'^xijmfS.^ti:h, 
[0141] mm^f-A-^/i^x F >y rffi^ 1 1 o 8 sr^rr 

I. ?Sv ^ F y Sr^T L ;^>:flfc. ?Sv> F U y f-^ 
Slfll3S-C-:B-{t^>n/::xVs-^xi i i 2X1^1 i i 4*^0 
3 9t^$n.SJ:otcJFM$iX'l.„ T^vs^xi 1 1 2S. 

IX 1 1 i4(i^^, y-hmmi 1 1 65L?/i??«<7)y- 

X/YU-ymmi 1 1 8S.t/l 1 20i)^^ttlt. ^ 
com, T^V<>f xSr^^^-tt^HDcoro-bXXf-yr 
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*-^>S5 tfzm. ±mm3 o~ii3 4 izm Lx^K(i>titi 

idle. U*-hv-f i?niS[r^Xv^5 5S:ffli->T^ 

[0142] immmtmi,zii\^xi,i., ms 5^cs^$^^ 

;b^l-g) . \^—y'mmM 1 1 0 6 3 5 l,zM.^tli, X d 
izhuyi-i 1 0 2RX/-?X^ 1 1 04±i,zmm^iifz 
tk. H-7l^«ai 1 0 660±(2j)SUSGcOj:o^^ 
■Vyi^y^>''mi 1 1 0*i-fC0J®7°O-feX-C-f-vy^N'l 5 

f^x'm^^ix?>. ^^-yii'yymi 1 1 ocoitsttf. y 

-hyN';py2 8 0{±Bit^>fL-i>, j^tc. iidiaseic-Q 
vita^i^ti-/:: i o (c, ^-v y r L/L' F-7i^i:« i i 

H-y h\<y^r^ ycotiMzm^tii^-ry^^ i 5 
X'^(7)mM^,^tit , ttz. ±ie[i3 6(i-5v^Tj4^^> 
^x/iJ; dt;^^ -yr^ti/c h'-rismi i i o 6*>^>^ 

•f-f-vw^^^rt) ^'^■tfz)^^z^J:.'''^^^i~^'y^<l 5*^ 
^>IXOai§ixl.. 114 H;:^/i>ix^J;dtc, ^-v-yra 
ill 0A4±lcS)& H-7lS««7&»^><?)h'->'N-y h*i^ 
110 0 rttcjii;SJ:SiiT^f-^^-;i/X h -vr 
mi^i 1 os^^^-rs. ^^-/rmi 1 1 ojin-r 
mmmi 1 0 6*^^>±i*]^<7)K->'tyh<7);<rx^#srs 
'MzL. mmm^i 1 oo^fefc-r^^'-^^°>-^*^■^< 

t£t5CX7^-yT3&i^Tt)n:^^f^. y-h>'^VP7'2 8 0 
«i^SC$^il> >yr« 1 1 0 0 t K-718«« 

110 6<7)M:fTt>mWj::i^ vi-yy'itmzj: l> U h 
v-f oiftr 7X-?^ 5 5 $:l^§v^Tx -y ^y^'^tiTia 
3 8—113 9<7)m'0comm:^7--yy°cr,fzibcr)m3 7 IZ^ 

^ti^^^mz^^^m^'^hi^y-f-^m^nh. -^x^n 

tiWM§n?t:{2Si:$)^. <J:tc, y-h^'?;P7-2 8 0^ 

[0 14 3] p^s^iONMos ^^y>>■x^rH^co^s»''' 
huy^ji-miz-:>\,^xi,i, \<~Timmi loe^iBS 

^i-Sifc'^'t^-CJi, F-ri^fl;^ i i o 6 tiP s cmxii 

mc^x d^'hSv->xvs-^xff^tcov^-c(i:. mo. 1 Mm m 

®lliimJP$*^J 2 0 0 JJ-y^X h O-AOB S G)^ 1 
1 06S.?/7P$^<j200:tV^Xhn— ACOUSG^-V 



[0144] fSf^*«0SS9 0 0 AmzmmcOtz)ibcr,t 
^oro-fe^ytf, X6ffl«^8t|lIK (ASIC 

s) , ^^:UT">NMx^c7)fl!io*«[Bissc7)S?jt{;*:^r)£ 
$:IIJfi-r i: A^T* -S . MtC , ^^sflti P M O S , M 
NOS. CMOS. .'N'-Y^-7X{iB i CMOSx>'^'-< 

F-7°M«j*^R'fa$ix^ffioffl^ici,ffli^^>ix& . 

-rmmmjf¥-rm.\m^mm-h<7)\.zm\.^hti 

[0145] ^wn<r>m'^cr>mimt^zvi->x^^yj'^\ 

im.Jm^^r y^<m.Bru^xiTmzW^h . 
C 01 4 6 ] B . imwm^'mMimcrydtW 

mm^fi^ u 3 ymm.x\mm±.^z-^^h z t ^n- 
Dmt Lxm^-^^ixi. }^~ymmm<^mmm^z-^^^ti 

^(^Wa<&mzii\^^X\i. U^-h-v^ ^oiftT^X 
V^5 StCi-^TNFS cr,^ots:WJ!G>^9 ')~yij7.X 
±^$n?t7°7XV*»^i07 -y^^S-fflv^S 1 1 i 0 
^"^^I^WMifm^ ^flh. 1 N'F*5^ «< I5l t V 

-'l^f-?-^' ix/N'^o^A- :/'''^l*|tfO'?-c7)*l7°cH: xSr^v*^ 

fc ^<r>m^ <r>mm^z^'^x^WL^tvtzmm-^^'7f(n> 
[0147] m'i<r)m\m<ziiK^x\t^ i-cy^<i 5ii 

O'CCO^&mcO-iS^m. »^ L < 5 5 0°C— 6 0 O^CT- 

m^^tL^. ^^>-^s;i5{±, ^(T^iAmim^t-o-om 

1 torr~ 2 torr<7)3gH<7)JE:;fj . W ^ t < fif^Jl . 5 torrT 
m^^ti:^. t-^'2 5{i, ^'x^^ierL— h2 0A^^> 
1 5min (meO 0mil)<7)mil>Zlf^W}^tL. y- h^SVPT" 
280{±^J5C$fL. '!'V-y/fXNF3 ii^^J 6 0 Osccm 

commx'Ty°vy~^'S2 9 2^mx$ti^. ^v-y 

;</-X{±T7-';^-i5'«2 9 2^X^tl. E:^A^'*^3# 

^W2 9 2l*IiDNF3 tCjPi./i>*l|,. {^CH:, CW^-K 
T-<^$-tt'S.-7i5'":t-hny7 1 l7t)>^>^5 0 0 — 2 50 
OV'y F, if^L<{i*^l 0 0 0 — 1 500V-y 

_hiec7)j;9icv^-;t^hny7 1 lii-^m'^^SRUM 

mimiifLxim^tixmim-oXTroy-f^'e2 

92{,zxh. \JVyyy'i 3i>.tTy'^}'r-9m292 
«i;-^T-T7-Uy-^1=2 9 2(;AI>V-^ j^ojftx^vPdf" 
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cDmn-h^titim^^: ^ u - y-^-^i-^-ju k 2 7 0 «osi 
^4 v^mmv- hJ<jiy2 s 0 ^■frLxRi/m^^\-M 

iiSS2 9 T^oEnXf-A-WS l 5SrA0*^-:>'>i>'NA^^> 

[0148] ^i^^0ll^fiWc:±3V^T{±. m 1 torr~2to 
rriOflSV^ff^lfli^^ix/if-VWN'l stfcv^T, y 

•fis^-^ry u d^- 2 9 2 ifim\.ti:\^K-n x^'^iv-^m. 

-:5'«=2 9 2C0MWA& S'S.t^W^^tlc.fc'^-CSiJPISix 
tl^m^. TT'J *r-'$>m2 9 2iOE^J{i:fBSf-r WN' 

!±:hcom3mt^j:hzt *>T- ^ s . r r 'J - ^ 

^>m2 9 2i]m\^t^ixhi%-^. V^*»^SJ±:»3tfflV^/i>il 
(01491 r9X-7*^'>x>'NO±»iEtc:4fi£$ix^<7) 

<^AM«:5r*^^ttS?^[:!R!llcov (±*«7 5 S--^ 1 0 ^^mi 

hixhZ't.t)mt.L\-^, ±iei5t?fXf--yT{i*t;2;uni / 

[0150] ilB'^ j:/Ni5t??ra-bX^fr{i:*IIJifeM« 

'TU<r)m^<r>im<^mncr)X 0 \,zmz-mt lt 2 0 0 

mii^x.f\\,zm^Lfz Applied Materials*^^,7t:|R$ilT 
V->-g>Giga Fi 11 (^llffitl)Centurai^XT--A^CiDViT N F 
3 ^rai^-C*.-".!., L7&'L^*^%, NF3 i:N2 , NF3 
tTlV-dfy^ NF3 t02 . #S?F2 . CF4 , C2 F 
6 , C3 F8 . SF6X{±C 12 ^(7)ftilC07 v 



[0 1 5 1] C. mW&^t/:'r^mi^:^yxmm 

mmm. pmds. imd«. mtwrnm. ^^"/\^ 

yymxi,i\'iL(r>mifiWM<^Wj:^rn^y.cr) I, ^-fixt^^ 

fflV^tmSiX^. BSG^. PSG^. BPSGIK& 
yuSGj^cr)ro-feX^£/h°*i2|s:5&BS{c;fflV>/i>ni) K— 

MOTie<7)tt«T\ h ^ ^iV-y 2 8 0 {iPfi t ^.fXTt * 

^ T-S) -g. ( m<r>mtm(n u ^ - b r 5 x-?^ 5 5 A^itw 

tcfflv>/i>n^vi*»rO ) . fl:f*:6<)^rn-l:;^{±. CVD 

jiai oT'^T^^ix. wMmmx'iimm^tifdm^^ 

x^NSACVDIS-CJ)-g>. 

[0 152] CVD^Ml 0(1. t-tz^ BPSG. 
F-T^-fKlM7>'^X (As SG) X{±ft!lC7)|^«iit)[5l 

^[zm^'^hflh, ^ll««±r5XvtM5SCVD (PEC 
V D ) CO i 3 ^fl!l<50To-bX V >- tSt/ffl!i(7)KJ£**^'l?l 

%m):Ltx'hh, ^^^mm<^mtLxii. teb. 

'>g!hyj'<^;P (TMB) , =J^^yy (B2 H6)StXffe 

B^hUx^yP (TEPO) , 5iUy^hyx-?-;P (TE 
Pi) , 'J^ggh'J;^^;!^ (TMOP) . SUyg^hU 

^^;KTMPi ) mf^(m.mt-^i)mfhtih. 

B S GX(iP SG^c7)(5:{,Hc, t« H-^-SS-ftftXfi:^ 
-<igbm;>y7X (AsSG) i,. ^Ji.a\ t^^k^fti: 

7 ( S i H4) . T E O SXti^SiKv- 'J 3 ^-jg^^W^ 
ft. ^imtLX\±02 . 03 . -7^c?njfe^fSm^P^ 
(O) WW^>:fi|>„ TiecolMBJTii. ?«*jf.co»i[3$ 
'Ji^'-^A/^ (mgni)T-^j^$fL, 7Sx?3B$(iS2i:fc:^r 
-tryf-^- h;l^/:JJ-(sccin)T'ii^$ii-&. ^<r>mmx\i. 

m.wmmmwm^xj^^m\^x%it^ti. mmmi: 

9 2 sm-t-S^ i: icJ; t^M^afiS mgm^ ^^"XsKjSsc 
ciiitc^m$iil.O-C1HI)**^»ai $ix-?) . »^ L < {±. 
S^=5r S A C V D TO-feXT-T E O S / 

osissfiFijtcfcv ^Tti, K -rinmm^ sac 

VDro-feXtCj:STE0S/03 ^b^Srffll^TJ^fiS:^ 
[0153] 1 . :R«se^^B SG^iftW 

m\,z-mbLx. Ti^t,z^^hixhBSGmm.mtY- 
f-^yhimmt Lxm^^^tii. Y-rimmt Lx^m 

•CS)^ B S G^^JFM-r^ C: t ti^X'^ h . V >-b'*<B S 
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[0 154] M.i^m^BSG/<;i^^mii. ^ji^^Rr/h 
-i5'2 5^*^2 0 0r~6 5 0°CcO?aJS, MtL<im 
4 0 0r~6 5 OrcOfflJS. fttif* t <{±*<J5 0 or 

y^<l 5l,imi 0torr~7 6 0torrC7)3EHc7)JE:f,xtil^ 
^tLt. n±L<l,±. J±:^7«il<;4 0 Otorr— eOOtorr 
<^«EHl*lT-*ti^ §ix, mi^ntL<l,±l^6 0 0 torr T-*S 
Rf$ix.&<, t-:5'2 5{i. ;<f'x^idr^-h2 0*-^>*5j 
3iiiiin-8mn imi 5 0~3 0 Ollil)^^iaS§^^. TV— 
h 2 0ti^i^m6itm (*<J2 5 Oiil)tC:iS«SiX§^ 

[0 15 5] Tj^-^lRilgfcLTTEB, i^^jayUt LX 
c7)$iJfJP*J:^# V T E B cr)m.miiPJr3.co H h iUK 

t;*-^ViT*<j5 0~5 5 0 mgmT'J)"). TEOS»iE3f{i 
*1J3 0 0 mgnr-l 0 00 mgm. MtLKimSOO mgm 

0 0 Osccm— 6 0 0 OsccmCOif Jg, L<{±*^4 0 0 

$ixS, 03 cn>m(^m.mi. ^3 0 0 Osccm— 6 0 0 0 
scciiic7)»iE2f«A5ix. »^ L<kt^3 0 0 OsccmOsS 
jST-^A^ii^, :^VyWk^mi. *<;5a»>N-— fey h 
(wt %)-l 6wt%^0B!^S:-^W-r-S, ^"^^^I-^it^JJi, 
iSTIx-h 2 0«-<^>f-vW^*l 5^A$ilTRff-tt^' 

[0156] ±te^Wi. 5 0 OTj-y^^-'X hn-A/^^ 
— lOOOJfy h o-i>./:«-c7)jS^T-ttS B S 

J¥$*^*^5 0 5j-yi?''Xho-A— 5 0 0^>-^'Xh 
O-A, »llL<(i*5l OO^y-fXYVl-M.'^SQQ 

^y^T. y n-AOB S G*5±iEc^rn-fex^frt'*!> 1 
0«?~6 0#«-C'Jg;g§nS. 1^-5T. ttSfL^BSGH 

cr>m.^\mW,\zm^iX^ , *ftL<(±, f#/i>ix;tBS 
GliieH<J0;^'>^cOwt%«±|<j 2wt%~8wt%cOlKfflffc 
0, #*L<«*<j6wt%T'*>-S.. 
[0157] 2 . fl»e^=5rP SGMitm 

mz-mt\^x. 'Twr)PSGwmvi^\^\t. pmd 

«i: LT*fflT'*>-5. P S G^S-J^fig-f S ^ t A^T'^ h , 
b-*^' P S GilcOfi ^ fflat>:"HffMi0fp«t3S-:^v ^ 



J;OPMDiii: \.xm\^hKh. 
[0158] m*W^P SGVNVP^J'jiti, -^iyNStXh 

-^'2 5^*<J2 0 0"C-6 5 0'C^OSJS. WtL<\im 
4 0 0''C~6 5 0°CcO?fliK, «:i>SfS L<«^5 0 0°C 

"ovmth. ^^\^tzy-V)^)V-r2^o\L^\.z. ^-v 

y>''^l 5{±^l 0torr--7 6 QtoTx-(r>^mcn>]£tiXW^ 
^flh. Jf^L<{i, E^){i*5j4 OOtori— 6 0 0torr 
<n^nX'W0f^t\.. fttifF^ L<{±*«;4 5 OtorrTIt 
^^fth. b-^'2 5{i:, ^'xij-ger^-h2 0A>4>^^; 
3™— 8mm (*l7l 5 0~3 0 OmiDt^ffig^iX, TV— 
Y 2 0*>^J«;6min (i!<;2 5 Oiiiil){::iEB$*l-S.<I t*W 

[0159] UVili: LTTEPO. i^^jayMtLX 
TEOSRX/mm(7):^'xmtLX03 i^tjT\J-i^:X/} 
X ^i±f^ ^tl^. mi^Xh hTEB M/T EOS 
^&.A?kX'^^t^tifz'mz^ ^U'^2^cr,j:o^j:T^mit^ 
A- U i: $ & . T E P O cOi^miPmiO F - 
>^•>'^i^^^C:*':^V^T^13l 0—10 0 mgmT-S) O . TE 
OSgSjf(i*<75 0 0 mgm— 1 50 0 mgm, MtKii!^ 
1000 mgrnt'^i). ^-ftlL/iTEOSat/^TE 
B/fXii, 2 0 0 0sccm~6 0 0 OsccmcO^JK, $f ^ L 
<{i:*tJ4 0 0 OsccmCOm^X'm.tlX^^h^'J'^M.:^'^^ 
-r'J-Vi:M^$^l-l.. 03 c7)j^coB?S (*^5-l 6wt% 
cOWk^^T^ ) li. **;2 5 0 0 seem— 6 0 0 OsccmCO 
^XmX^fl. t<iim4 0 0 OsccmcOjTiMT* 

A$ixS« ^.x^I^^^{±, 2 0A>^^ 

^ WS- 1 5 ^A§ixT^j£tt;{?'x$r«^^H^«*& 

[0 160] Jiia^f+icJ: 0*^1 7 8 0^y^Xha- 

A/^oi$jK-eit« s ix/^ p s G KAiff f^ti^^ mmm 
!^i:mm-r^'iti.zxo. ^i^t^titzp scm^cou yco 

wt%{J«!«;2wt%-8wt%(7)iESlT'$>0. »it<«±*<74 

[0161] 3 . flr^B^^B p s Gmtm 
miz—mt Lx . TM(,zm^(^tih bps G^ttw<±p 

MD mt L T*ffl-r-* I. B P S G ^SrffM-r .1 1 A^T- 
P B P S GJfcOji^ <7)ffifflS.t/F;fMc7)p°BK 

[0162] ftfrW^B P S G^^Jl-^mii. ^a^f^m/ 
b-^2 5^*tll 0 0°C— 8 0 0r<7)vg)g, $ftL<ii: 
*«j4 0 0r— 6 5 0°C<7)jSJK, Sti?±L<(i:*t)4 8 0 

x^im-ti>. mmLtzy-vj<.)vy2SQtmz. f- 

^ 1 5 t±*l7 1 0 torr— 7 6 0 torrtf04EH<7)ffi:;>3-C*t 
^^iXh. U^L<\i. E:'l{l*<jl 5 0torr— 6 0 0to 
rrCOmm^Xim^fl. &hMtL<im2 0 Otorrf 
*tf?$il§o b-i?2 5{±, 7;/xmTb-h2 0*^^> 
^t;3rara— 1 Omni (1^)1 5 0—4 0 Omi l)tcieffi$ix, T 
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U-h2 Ot)>hm8m {ms 0 Omil)(;gea$ii|,::i: 

[0 1 6 3] ^-^Sjifc tTTEB. ')>mtLXTE 
PO, ni^iSi; LTTEOSar/K*^0;*':^jSt L 
■C03 ^^tsy°u^:x^'xi)i^^^fih . mW-X'h^T 
EB. TEPOSt>'TEOSiS«i:?et#:ftA*-eM-fb?iX 

TEBcOjjSati, *«;15 0 nigin~2 0 0 iigniT$)l>^i: 

tmtL^^. TEPO<7)»S3${±, mMc30^'-^^'^^?llJS 
tcS-CfV->T*<7l 0—1 0 0 man, n^L<\m2A mgm 
T'*)'?, TEOSgiEjS{i:*!73 0 0 mgnr—TOO iigmT'$> 
.i>. M-fl:t7t:TEO, TEB^it^TEOS;^?^ 

{i. 2 0 0 0SCCII1--8 0 0 OsccnKO^, if t L< Ji^lJ 
6 0 0 Oscciii<7))SJSTl5iiixTi/'>l>^i;'>^;^'X^-v 'J-V 
tm.-^^tlh. 03 cOff^cOS^Sti, *^J2 0 0 Osccm— 5 
0 0 0sccinc75?Sa[T-z»A$iX, if ^ t < {i$^4 0 0 Osc 

-b>'h(wt %)~l 6wt%(7)B?«?r#*-ri.. 

{i:. tW-ierix-h 2 0*-/i>f-A'>'A'l S^^A^flTK 

[0164] ±ld^f+(C J; 0. 350 0:^yyx h D- 

A/^- 5 5 0 0 ^t^^^'X h u-M./-^cr>m^xmmL 

hixfz BPS Gm^m<7)T)r^'yn(r>\m^v<Mi 2 wt%~ 

6wt%-C*> 0 . 'J >'<7)il|jSK;Hi 2wt%— 9wt%TS) 
[ 0 1 6 5 ] ilEB SG. PSG. BPSOTn-t^S 

±ieo7n-fi{±2ooiiiiii':7x^Nt;Jtsii$fx/if-A' 
[0166] m^^mi. ^m-miw^tsum-^ v-y 
. ±ie<:o*f*6<j^«ia U'>-b-ioia«j:^^^xt 

^. Mtc:, Tie<7):^JS{iBSG (X{±psg) coMStc 

m-thtK ^<^:f]mi v-rm^ti^ 0 3 ymiz h mmtz 



[ 0 1 6 7 ] 4 . flr*6^=SrU SGHitW 

a. K'ft:!ri!i^«^?i^:tX{i*eiSi« 

(usG) ma. mtif. m^^huy^j^m<,zm^^i^ti 

htzisbt,ZCWt>mW.lOXim^1Xh. KSGffi|*MM 

DB. wBmx{mcr>mtLxm\-^hfihzb\r^m^ 

ZtX'hh, TIS(c3i^'^fx.?.*#:e^=5rUSG^xb" 
ft::J'-<7)«l<^T'8 0 0°C J: OffiV^?flSfOT-- 'J y^T' 

•yr7.^;^tttgc0ffii^■rv^.5>USGMi, USG<0.-K^ 

C7)X v f-y-i/To-bX ^nh-t^ Z t ti^X^ i. . U S G 

ma. tfz. usgiztt^^ \^xi,±Lh^mifi>zt^j:< 
^t^mmmytioi^yy (cmp) ^mit^'iyhit^zt 

ij^X'^^. 

[0 168] •>i^NS.yb-^2 5{±, ^<j2 0 0r-6 
5 0"Ci7)-a,K, if* L<«i*1;5 5 O'C— 6 5 0°C<7)fflJK 

{cjD»$n. z<7)w^mwitm(^m^m^^tit. b 

-^2 5{±, ^■X:}i-gerU-h2 0*>'i>|ti6inin— 1 0mm 
(*^2 5 0—4 0 OmiOlCida^tt, *^;9ram (^3 5 0 

mi 1 ) *^if i L V \ RIM Lfz y~ b ^ N'yi^y 2 8 0 t ittc , 

f-A-y^'N'l 5c7)E:>3{i*>)l 0torr~7 6 Otorr. if* L 

< 6 0 0 torrco Ix KykTMf^ $ ft l> . 
[0169] mm&t/i- 0 3 ^-aS^-^tf 7°nb;^;{?.X 

{i, >'y3:xj®{iTEosT'$)'5, i§*iis«±o3 xh^ 
f)K s««tc(isiH4 . TMCTX{i^a^E^<^ffi^&^!s<7) 

. H2 N2 

tl^ZtmSM^ix^. TEOSt^^'U a ymt LTffl 

tm\'^i^tl?>. TE0S{Cj^-rS03 iOjtti. *!72— 1 
7 : 1 c7)®fflT'J>S*^\ »*L<Ji*«;2 — 6 : 1X'$> 

[0170] :ffy.Kmmr<r)mm.^x^m.\i. vm^i-^y 
) <'<rmmf%'kmz^ \:.x%tih. ^xyu-i^ ammni 
"^mm^h fzib^z^m^^h z t i)^x% ^ . mmm><z 

(i, TEO S{i*^j5 0 0 mgm— 2 5 0 0 mgmcOiTSjSt-^ 
X^ti. *«?2000 nmcom.mX'm'K^iXhZtifimt 
L»r^. 03 (*<j5wt%-l 6wt%c7)B!*) {i:$<j20 00 
seem— 1 0 0 0 Osecm, if* L< (i*t75 0 0 Osccm<50»S[ 
mX-mX^flh. ^Un^AXJiM*?*. 20 0 0sccm~ 
1 0 0 0 OsccmCOcH^, if * L < {i*^7 0 0 OseemCOfj^ 
3lT-#A§fX.?>o >:/'XC0itWf-^ W<-^<?3;^"XiO 

^5 0 0 Osccm— 2 0 0 0 Osccm, if* L< 
1 5 0 0 Osccm-C'^lft-ri, . ilgcO^T. *«7 1 4 
5 0 ^^j/;^ h n-A/^I.:(±oiii«a«*-'ff 'i>ix.S. . 
±lfi70— lS{i2 0 Oinm'>x^Nf-^y/'NWv:*^(73tiOT' 
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hD. m.m'^^y^^<^^^ xm/"^ :Lf\<r>^-i xi,zi,r> 

[0171] b. ^-vybry^/Ji 

G) mm\\<^m^\iSGmx'^^-/r^tih. usg^ 

G (x(±psG) m'^^i\R^tihzt^-^m±i-^Bs 
G (xtiPSG) mc7)±izmA(.m^m.ifh. Mtc, us 

^< O H-M-^ MI^Si:ffitcO$(Jt»Sr^<^tC-r-S. , U S G 
T--yPX{i.tiiS,^Jl't»(c ^t^^^WJI^t <^ mixx ±[6j 

USGWiBSG (XtiPSG) Jii:S'J«j!aa^-v 

>'A-citw^ix^*^\ BSG (xiiiPSG) mcommti^ 

[0 172] USGS$:J^iS;-r?.<J:coroH:^S:— ^Jt 

[0 17 3] '>x>'NS.t/"t-^2 5{±, *«;2 0 0r— 6 
0 0 °C , *f i L < «i*tJ 5 0 0 'Cc7)KHcO?fl^{C JPlSi L . 

;^'^:5>i£rP— h 2 0*>^>|^j6ram-^9min ($^J2 5 0 — 3 
5 OmiDl^idB^iX, l^jSmm (^3 0 Omil)>()W^ L 
V\ KiSL/^^-'-h^'NVk7'2 8 Otitic. f-r^Al 5 
C0mMi^5 0torr~7 6 Otorr, t<{±*«;2 0 0 
torr— 6 0 Otorr. Wchift L<{±l!74 0 OtorrcOK 

fux-mn^ti^, 

[0174] mmRX/i- V 3 >MS-^tfrD-feX;<fX 
{i, i^'jayMitTEOSX'hO. mmmi,i03 Xhh 

^-ftf^jn^ti/'oz , H2 o. N20. m/m^X(r>m^m 
isiiSfL^, TRosti^i^^jaymtLxm^^htii)^ 
TE0S^w^:^•t■2.03 coibfi. *t;2-i i ■.\<r>m. 

mX'hhif. Sf* L<(i*lJ2-6 : ITS)-!.. 

[0175] isxmm/jt<r>wt&^m.\i. vm^-^y 
f<'(rmvcfvkmz^^^xw:i:h. xyx^o-^ttajift 
^mn^htzmz^^^th ' t t^x'^ i, , mmmi,z 

ti, T E O Sti^^J 5 0 0 mgm— 2 5 0 0 rngmCO^jSaft"^ 



A$tl.. 1 0 0 0 mgm— 1 2 5 0 mgmCOiiumX'mX^ 
tl6Zt*mit\'\ 03 (*^5wt%~l 6wt%iOB? 
m) {i:il«?2 0 0 0scciii~l OOOOsccm. iftLKl,^^ 
7 0 0 0sccmC7)if,mX'mX^tl?> o '^AXJiM* 
(i, 2 0 0 Oscciir-6 0 0 OsccmcOMjS . if * L < Ji^ 
4 000scciniOaiES-C'^A$ilS. ffl^. :^X<Dimi- 
A^yj'^^CO^^'XCOi^^fAii. mSOO Osccm— 2 0 0 0 
Osccra, if ^ t<{l*^ 1 5 0 0 OsccmX-^ij-ri., ±ie 
^O^ft^T. 5 0 0 >^^'X h 1 5 0 0 :t 

ffl{i2 0 0iiiiii'>x>'Nf--v>'>'S'co/;i6cOt>cOT'*'9. ffiffl 

[0 176] USG^-vyfy^/JiS-Ji^^-rSiiCWa 

■fex^rCTt LT32E^i>o nmrnmcousG^-v/ym 

ti. ^5 0:t^^Xha-A— 5 0 0:t>^^;^hO- 
A, ntL<iimi0 0^y^Xhx:i~M.~~3 0 0:fy 

^m&r/'f^u xi,zx ->xm^j:im^(r>^^ 
■y iL-y^m^m^'^ i^ti^zt ^mm^i> . mmm^m^^ 

^tx-hmfSOf^^ >y XliZ J: r> T ti , -^IT'ti^ 

5:Jt«L, usGSi; H-7l^milwi:^r*ix.y^y^ 

■r -y b°:xi?WH-7l^«/i2r^^ -yy-f ■S.cOicfflV^^, 
1XhZt%>W^i\.h. MtC. USG=Jf^-yr«A>\ s 
ACVDc7)fti?0l-APCVD, PECVDXJiLPC 
V D J; -p Ttt« L^c K-Ti^«^±(cffM . ± 
IBiOi^tc, ^gTn-fe;^5:^(OJ«-r-fi=-5^-^WN'l 5 

[0177] ■ifmmmr>%mm\.zi.it\t^ Y~Tm(r> 
( x{± p s G ) cT) i -5 =5: K-n^«;i*^'±ieco J; d \.zm 

fi!c$iXl>o J^tC, K— >'N°>-hjS<7)f-^>-Al 5^^070 
-*Wit$ix, #!iRJCAiSlciS-— 3 0#f^gg<. ifi 
L<{3, ^^*i*«j3#^l 0#i!<, ^<7)|^^Kcfc 

mmth ^ i: i Of?±$ii&cot-»RfE(i^-:Or< t i> 
5»TbT H-^n-V- fC'i«H^§ilS . 
[0 178] K-^^•>'^;^'■■x^|gSr^ih■rS^i:ii, iiX 
t^f-^)Vr(r)mi-(of}:^m.^^9 3^. <Xt37-^- h 2 0 
<r>y 3.—y.yv~v^i\L,xmj(ry\^zfi^ti^h'mf^^W& 

(7) c V D -7 >-T-{i , ^Xift^Xi <^ Jt^f - A- y 
f ^"^m-f h<n\.zmW'SL^x:h h cox\ ^ coSix & it 
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[0 179] Y-nrnm^zm^^fifzusG^^ vr 

[0180] U S Gdf -vy ^y^'mcr)mmcr>ith*) IZX 

5 0 or J: ^)iav^^aJgT'co^t«*-'?&]ec7)^gv^i^«)^&^f 

K^tc^-^f ^» f-\-:y/s i 5{i. r^x-^gst^-ftjiaa 
o^mtx. mm (n2), r^^^r^r (NH3)x{iT;i^ 

3':x(7) J; 3 ^^K'ttp5rX2:fflV>T:tJj!c$/t7t7°5X^/()>' 

mi^z—mt LX. N2 ■5^Kiett;^?x*i;^x?g^^ 
9 31-10 0 Osccmf^iJ "0 J^b'iU.^^titz'^ 10 0 0 

*«;3 5 0^;<^'^.;W>y (MHz)tfORFJf^(?)if<;4 5 0 V x 

$:4^$-ti:&. T^Xv{iK-riS^«c7)*®tc«^^ 

s-w-iirs J: a (cift^ . ^<r>^m±.\>zm.immm-h t 

•h^hh. f^-oT. y^X'^mmtY-rm'^m^m.mit 
-th . 7mm.mzm^coh h m.m\L y - rvimm¥(^^ 

mx%h. 

[ 0 1 8 1 ] D . ^cnmmmRx/yxivj 7C7-ffljiif?fe 

CVD^iaiOfi. 2®til«/'J7n-rc7-feX«0|5|t 
XJilKlta/'; 7c^-ra^rXC0IiIl:'>x^^^3OV^T 

mhuyi-±.i,zjfm^ixfzPMDmb txmm-t^fzi^ 

i,z. PSG<^j:o^j:4^V-y°XiiV-y°mmmi>zliti\,^ 

cr><,zmwx'hh, Y-y'mnmcr>m^mi. miiMi&x 

•yy-y -tJu^rium-t^ztiz-^^-t^. mcommv^m 
mcom^.xy- -yxijc V D^B 1 0 xnhixi, ztum 

l^^cT)^ t Xh h , TiS<7)JP#!i#)ilUi , U 7 n- V 1 ^, 



*\ aifC-co Y-J^y VYy^ y'^ yxtiiliicoawcofl!! 

[0 182] fli^<7)||JfeW;J;-:.T, 2aJt«/U7a 
-rn-fexSrTtwaj^-S. h>'N';l^7'"2 8 OA^WMS 
tlti^-v y^<15 ti!^ 200 torr~ 760 torr<OE::>jT' 
*il^$tl-l>, /fXMiy'U-h2 0t'f>^5m,'-10mm 

(*<;2 0 0— 4 0 0inil), if ^ t < (±*^8mm— 9inni 
3 3 0 niil--3 5 Omil)c7)Jailf3acO>^a:>'N^tVt-:J' 
2 5{i, mnHmcOtzMZ^^yj'il 5|*IT-*«75 0 o-c 
~8 0 or . L < 5 5 0 r~ 6 5 0 r{CSD»$ 
ti^. RiS5tt;*'X7D-^f|E±-t-l.t, '>xVN{iii^tfO 
IISfeW:ita!-oT^«aS: y 7o--r-S.Jt*^tC'^x>'>(±|«7 
7 5 0-C-9 5 0°C. U<(±I<;7 5 0°C-8 5 0°C 
■C'*1;5ii— 3 0:Ji-, if^L<«i*^l 5:JJ— 2 0^^m$ 
ixS, 'J7C7-ia«{i, 2aro-feXc7)it«?SJgi:l5|t 
*>X{i-5-^ij:'?i§<-r-S.^:i:*iT-#S. Sti, 
/U 7D-To-fext2-ovM:«i, U 7n-fiJKfcMM§ 

m^ixh. JllSftXx-y7-co^SSt>'«ajffi**. tri^nSii 
« OlSas. y ffM $ ix -S. ffl ^ <0« J: T M =3r -5 T J: V ^ 

[0183] fl!liOffl/?co||ife^ltc J: 1 15*6«/'J 7n 

-roHrx ^a^ALs . ^r-- hyN'/py 2 s o^^w^^^t!^^ 

f--V W-^'l 5{±*<J2 0 Otorr— 7 6 OtorrCOK^XMi^ 
^tii>. ii-iB7V-h2 0*^^#t)5imn— 1 Oiiiin (*«J20 
0~4 0 0niil). if* t<{±*«;8iiim— 9min (*<;3 3 0 m 
il--3 5 OmiDcOjailfiacO'^xMS.t/b-^' 2 5{i, 

it«^v ij 7 n-m^mmti^± t^i-^y^^i5 f^x^ 

7 5 0''C~9 5 0°C. »tL<{i*«;7 5 0T:~8 5 0-C 

<^+^^^^-<SL&i>zmm^n.^ . mmyvyn-y.y^-yy 
c^^rsm>i^t\ frhix^m^comi,zj:'>xm^->x 

[0184] ±m<^Xol,z^ '>x^^^^^0i®v;^f■7"^ 
StC. **;5 5 0'CiOiSV^fflST'^®i$r«l8[-r'S. 

[ 0 1 8 5 J E . y)'<sm/i^-X-yy/'^'y 
^)yyy°u^x 

±ie«Ofl:*a<j^XT- -y rco J; d ^XliaXT- 'y 7°X{±^g 
^m.x=r-/ Tifi^-^ y)'^ 1 5 n(r>'^ 3u>\i,z^^hfifz\k. 

$iXl>f^8!<7)7'D-feXXx yrc7)-f ^ WN'l 57^,. 
^>'>x^N*i?^$tl'l><, %'&U y9 Fr*ib-^2 5±tc 

'>x>'N$- 1 7t:^t->WM$;a7^^>— ij >'i5''^->r i^^N' 1 5T- 
hh^^^. ^^yi'sX 5cOT«OgE^i-. b-:J'2 5<0l£S, 
t/ffic7)f-N' >-yN'rj >-;lf-^s>- hc7)KfT*>«7);5:(,>,^^ 
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^-rWN'l 5*><?>;K>'7°-C-3M^>^l-g.S i F4 :^'X^^m 

[0186] :^^mer)nmmmmlzi5\,^x^i. nf3 « 

?tmii. NF3 $:^^L*>Of-rW<l 5^t7)FJg^<7) 
i®T^X-ero-feXi;Jt^-r3MJlX;tVl^^-7!)i/h§ < i)^ 

imiSLmimm trm-^^^^co^zms^ti^ mmmmt 

-gCtT. NF3 cr>mmm^cr)y<.;uyji-:^a:^-:!ii 
> (PFC) ^^!fl!l5r%^$ii-^l,\ 
[01 87] ft#co?t?f^S!;*^^T*)-ii:l>/iy)(c. F77 

i}^h?>. ^ixui±coFm'fcr,^mmu^^zX'^xmm 
^ti6. H4 2{i:. ^^mcr>m^commmi>zi.^. ajs 

fi, ffl^cO^J[S^JCJ;iX{S*<j5 0 Osccm'-9 5 OsccmcT) 
*tilC-r&NF3 tiZnLXiihl 3 0 0V>y 1 0 OV 

:7o^fia^am^)<i*^9 5 0sccln^0NF37^-^Cjir^LT 
f!«;2 1 0 OV-y hT'ftS. ?f?f*^-ttt±f-V WN'ffi:*!^ 

t/'b-rJTam;: J: oT^ilfWSix, 2X:^r*^'^xjb^a^:*° 
yTTu yrA )Vcn^num^mcmwt h >i t ifiX'^ 
h. m\.zW<.tzi.':>\,z. TXU^-^'«2 9 2co±IB^ 
SftfsiJt^ J: o T S ixs «a£E::fj{±*57 2 torr-C'S> ^ 

y ^_^/g2 9 2<7^mt£hmMm^m^h^<^%mm\<z 
ii\^x\t.. 'i£timmmjmi^^nv^-'<^<r>mmuzm 

CO 1 881 ftftca^^^-v^vs'iJtJtrn-feXtcfcv^T 

^ffSUSOO-C-G 5 0°C, 3ElC»^t<{i:*<j5 5 0°C 
-6 0 0'Cc7)|EB1^7)?aj^(c$«}^$iX^„ «;i,»^L< 
{±, f-vWS l 5afl:«:6^^Xo-t;?.*>"f-\' WS l 5-f 



0iJi: LT P SG^Sr6 0 0"'CT-tta[-r.|.^^i6tfflv^^>n 
Jtf-v WN'F*IT'{46 0 OX^r'^A- WN'?»?!^ro-tXA>'1f 
i:)ti.|> . Xo y b;l/ys';pySr^tty- V)<-)Vy2 8 0$- 
h - 2 5 {4;^"Xt^^ier I— b 2 0 *^ ^>*^7 3 inm~ 
6111m (*«;100~250 niil~2 5 0iiil), iftL<{± 
4iiun 5 0inil)(Ciea$iX-l.«TXfX^^ie7'P-h 

2 0 mWk^tth . ;»5'x^^id7'ix- h 2 0 SrSnSft-r-l. t 

[0189] <?:t:. Jfvl^A^'ffi^ti^Biri^E:^]^!^^'^' y- 
yifxyu -ij'^mmz^imt ^ixh. i-mmmi^itx 

-^tc{± 7 'y mit^muMm^zmii ^ ti-rw^^ c> ^ t ^ 

V^, fm^i^^^itXr- yTXii, f-^W<l 5{i*<Jl 
ton— 2 torr . »^ L < Hm ■ 5 torrc7)E:^ {C^ 0 , V 

- b -C/Pr 2 8 0 LT V . ^1 torr— 2 torr J; 

Ot£>'^iE:^tc*il^$iX7'cf-v>'Ai 5ici3i-^T«. 

^-l). 3i<Jl torr— 2torrJ; D ^^-V yA'E^Jt'foViT 
{4. )SfA«^MV(crruy-:?'«2 9 2(:^-t.Si§!S* 
St/mo/ca6CH^^*^"*B>i -I, >! i: .g. „ t - ^ 2 
5 {4. ;</'X^ierU-h2 0*»A,*<7l 1 mm- 18mm m 
450 mil — 700mil), 4f^L<t4*<;l 5mm (*^J60 

OmiDoSgJi^-Cf^Six^o '7')-yiix. nf3 
$«;6 0 0— 1 1 OOsccm. iif^ L<{4*«;9 5 OsccmcT)^ 
JKT-TTy ir-^l=2 9 2^^A$iX^o cl<7)-7^«?»?t 
^^•fkXT- -y T(4. ^' Ojg^^:^3*i>-v >'>'S»vft;?.T- 
•yr4'tcEPJ0$fX.S.B«f(C*^2«.^-6B.\ »^ L<J4*<J3 

[0190] ^^yj'^M'^xn- ^yy'\<zii\\x\i. &\y 

^ N' 1 5 n<^'fm^^'S:'&{YSk'?r\im 1 torr- 2 torrCO^ 
H<7)£E::»3, t<{4*«j2torrT'*tl^$<XS<. i5fcjf#^>i 
*-'tTi:>ixl.J&^, *«)5 0 0Vyh — 2 50 0 Vyhc7)-7 
7njg«:^*irrU^-:5"t2 9 2tcgjjD$il.?>, if 
^L<{4, -^yy^Vuyi 1 Iti, *«J2. 5 4 GHzV^ 
oiSSr^b, *1j9 5 Osccmcojft Lv^^' U->;^'X7n 
-tcML-C*<;2 1 0 0 V'y h<?)CWqE-KT-}tf^$^X 
v-f^a^{4, iie^Oj; dtcvj?'';^hay7 1 1*> 

m:m-ox\m.^ixh . uv7>r73i{4. rru^ 

-^"1=2 9 2cOKJ£tt;?:^X^^.i;cLTX7X-eS:J^fig 
L., -<:tWfc;{4^-C'r7°U^-:5'l=2 9 2J;A-l.v^^ 

[0191] ^-rVA^f^fXT^-yTctJ. v-^ ^ni*;^)ien 
jD$^x-g.r7°i;^r-^<g2 9 2T;tB)ci$il/v:7°7X-7*> 
f>c07-y«»{4, igSc^^-h/s';l.X2 8 0S:^t 

T < 1 5 'vgfi^ia.^a ^ iiT ^K-ft;«®!fl!)$: 
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1 5 commmmmu^izmmRr/m^-t ^zt tin- ^ 

S!«;3 0#~*!jl 0:J)-, »it<«*«;6 0f>-2 0 0g.\ 

«i*f * t < ii*^ 1 6 ofm< o ^-v y^s?f^f B^ra^^-f- 
y V y-i^'S(^-^mRu'm^iz j:-oxm^j:-oxx\-^zb 
[0192] ^^'y^■^mmk. f*»^!^Xf--yr 

fm^X^r vXcr^mh^^^z^ ^ V-y:Vxya-ti^W± 

mmmxr--yr^. t-^j* 2 "^muxj^wp'v- v 2 

0«>A,$i;3 8inm^5 9inm(*<jl 50 0 mil — 2 2 00mi 
1), lif*L<(±^it;5 Imm (^2 0 0 OmiDcOffiB^:!^? 

liBfliSc ^ iiTt ^ ^ T'S> I. o #f »x 7" -r\m 5 f^-'- 2 0 

tl^^ 'J-y:^'XKIibm^Rtmm9(^M.^z:^^^tl 

^mm>.z-^x<^im.xu^xmimi}'i^^y'>^i 5 
[0 19 3] y-ym7h^^y'<w^mmk. <'K<^imy' 

fifflv^^i: L-Ciitls i«««-fkTVN'-<XT'S5RSix§ 
ff§«T'^lifc=2rO, T-V'il-fxc^fel^Jr^l^ej:-^. * 

[0 194] \mm\%xy-'yx'ik. '^x<r>mm\m 
mk\mKmL^^\mmzi, ^^<r>¥^^^ ytm*^ 

iti^Vay (S i 02)imi,zJ:'yXM^'^-t^t^Mzi^ 
-X-yytrnhfth . 'imwm^X/=y-X:=.yyx 

-n^m'y^^i>tzMz'^^i:>tLh , 

[0195] ftiitCJi. mmmi%.^7- -yrt S/-X- 
yyx^y yrSiz . ^^yj t^'xya-^ ^Mit 
Li^ot-^ 2 5 S: j^-X->-i?'X7"-yrcOfiaiC5^i& 
Sits ffiOS^^tXf V r*^"S) I. . Z c^S^-ftXr- ■/ T 



*!;2 0torr--7 Otorr, 1iftL<ii5 OtortrCOR^X'm 
m^tlh. t-:?2 5{i. ;<?'X^i27V-h2 0*>A,*«j 
8inii~14nim (*«?300 nil—SSOnil), i?iL<t± 

*^13inm mSOOmDcoamf^Zfm^iX^. M'^CO^ 

mmizi5\, mmim^tix \^h~y-x=~y'^'xy- 

EOS ^ fflV^Tf^^gcOK-fk^- y 3 ytt«c07ti6{C-f -V y 

asit-ci; -5 X^<r:>^xi:i^'^—X=~ yyBXfy'Vi^-X=~ 
y^f^^itXT- -y rtcfflv ^^>its c: t {i^^oci t T'J> 

TI^v— X'xi>^i/^^'ft,Xx'yTT-t±, ltJ2 0 0 m 
gii~4 0 0 mgni. if ^ L<{±*:^73 0 0 mSmCOi^iDMi^ 
TEOSi}i%it^tL, *«j4 0 0 0scciii~8 0 0 0sccm. 
il-tL<li^6 0 0 0sccmcr)mS.Xi-^yj<l S^vgittx 
X\^h'^V'yJ^^^'V^:^'xbmm^i^^. j^xyxn- 

^tli>Zi:^<TyO->--iS^1§2 9 2ii\-LX^-ryy< 

l5^mX^tl^. Z<r)^'^itX^-yy\m 3^9-^2 5 
#\ if*L<{i*!7l 5%m^. -^(^mzi^-X-y^^m 

im^i-^yj<i 5izmmtit^iibtmmm<7)mxi}-hi^ 

—X—yVxr- -y y't^th^ t « sfcv--x- y ^'xf- -y r 
T'fi. ^v•■>■{±^i^co^^ffl^t«ru•tx^3ffl^,^^^^^l,?I 

a mUi, ±M3 5 0°CtfOj|®iUSGita7'D-bXiC 
OI,^T{±*«j5 0 0 0sccinX{±±ie6 0 O'CcOl^P SG 
lfl«rn-tX{C'3V>-C{il<j4 0 0 Osccm) X'^l 0?j.— 
20fj.\ »^t<{i$^l 5^i!.>ra«ASi^T^^ws■l 5 

H^U S Git«To-feXcOig*{±|i^ 1 2. 5wt%-(:'S) 0 . 
^SiPSGit«ro-bXiOK*{if«78wt%-C*.&) . 

-X-yyxy--yyxp^ ^yy^o-ti, :tV>-7n- 
t «J^^o^IlJS:*'J^^^-r-l. Jti^tcitflsro-fexi: -iic-r 

S>Ii:*»ft)MT-J>-i>. 1>-5T. X'— v-i^'f-^yy-Ni 
5{i, f-^'>'^^'l 5c7)^®±{C®»SiX/i7-y*iS^& 

mm-hzttiix'^h. 

[0196] ±MM.i^-X=.yyx'r 'yym. ftl^SS 
'fl:S:t^■StMX7^•yT*i^Tipi^l). -e^T^ft^^x 

X -y r{±±ieita?SJgT••^Ti^i^s , wm'Si^itx^ -y r 

xn -y h;W</l-y*i^We<jtcraa$ixT^-r wn' 

y'2S0\,mm^ixtzit.X'hh, h-^2 5ii. pj'x 
■^W.y\^-V20tf'(^^20mr-23im (*«;8 0 0 mil 
— 1 0 0 Omil), i?i L<{±*^2 5mm (|t;9 9 9mil)^0 
^W.±X'^m-h. TEOSgrLi^fffjht. ^U-^AS. 

t/f 7 n-ti i^- x'r^ y^j^x f-'vy'tnttt.X'h 
m.m:^^itx^'yy'\i. w^m%xr- yyt)^^^h 
m^zm 5 2 0 if ^ t < {±1^; 1 0 #PBW;bfi-i> . 

fil^Sf«x -r v rrti: , h ^ 2 8 0 <±W t ^>it 
Jt**T'$>'5, ^z—S'2 3\mmL^^u. ^X<r>iixy 

gf^xf-'y7°{i, ^.r-C'«i<X<7)l«aTn-tx, Jp«ftxf- 
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[0197] ±immmi<zmhi>mmmi:Z}i\,^m. ± 
[0 198] 9x:imm-n<^nm'R'&iti'^^ 

SXx-yrti. ffl>?co||jSfiW:iJ;-S.NF3 r^X-^^tE 

^r-fyPSr-^x-l.. v-f^oi^miff-l 1 Oij^h-^y^^h 
uyi 1 llcEpjD$n7t-7-f :7aJS^^jU'<l/KJ. ro 
^:•y1^ 5 0 iOSWTT-DilS •?-f:7ojft 
^^^t;X7^-yr4'HrO;*>^>^3 OOV-y h (X 

{i 0 1 ^^fi^fsm:'] i-'^/i^ ) .<!K^z9v-yxT- y 
rTii2 1 ooV'y hcoK;ptTiSff$ixTiii;;:coft 

jSS^-fbXT^^yr^rft^, PL<ti. jDiftXT- -yTf^. 
b-:J'2 5(iX?X^ier^-b2 0*'^>*<?l 5inm (*<J6 
OOmiDtC^iJlt. N2 {i*«7l 0 0~4 OOsccm, «t 

L<(±*^3 0 0sccn(7iyu-XTy'^}'r—'^^2 9 2(C 

ti, ^ry^<i 5*^?f#ro-fexE:»], m^^commmx' 

ami . 5 torrtC^ ^ X<^:cO 5 ^^^it$ "ti: 
*<;2 0 0V>y b~4 0 0V>y hcOV-f ^'ojft 

mf)co^^V'^>U'^T-rv'>'--^^2 9 2i,ztmtxd: 

(7)5#raN2 TyX-r^r^-th. iXC05fMfS. NF3 
*irr'J^-^'g=2 9 2tC«A$ix, -7W:?o^:fjU- 

'<.>^*^vf?¥L-'^/Ptt:mft§ix?.<. i¥t<(4, NFS 

{i. *t;6 0 Osccm— 1 1 0 Osccm, L<iii^9 5 0 
sccmc7)3*ST'Tr U ^r-^-g: 2 9 2 (C^ASix, ^ 

mz. N2 70-5r 
f?±L, 7"^XVS:NF3 CO^m^'^X^fS.L, NF3 T 

f^*^^±ticr)X 0 {zmmifm'fi-t^. iMc^immmm 

-rvX'7X'-dmx7-'yy'^'iidm{z'^'^it^tti>. z(r> 
ft#Wi^fi?f?tff:^i/r5Xv^S'fli(±. ^if#ra, 
L<{± 20-30 fJ-fal^ < ^ t iy^X-% . V^}V<n> 



V-*^. tt!-^T, TTU^-^"i=2 9 2^~-^l,^Ti^v-^ 
nj8^l;:t3 ( ^J;i«i\ 0— 2 1 0 0 v -y h ) 1 Soifijg 
aiJO*»'^cr)E:>]««»^ft^j'HcL. rr'J^-:S'W2 9 2 

[0199] iMmmmit2%m-y}v^}v^yrT -/T 

Vv h—S 0 OV y h*^^> 1 2 0 O"?-/ 2 1 0 OV 

n^s^j 7 >-r r y r xt" y r^^Jiifiif ?!^x ^y r 1 
Ji L/cx-r -y rx{i-^iOffl-^t>-fr-es>.& c: t fiasco:: 

fcf$>&. RFr^Xvj^Sr^t-tSCVD^lzol^T 

j:fi.tt'-!-<7)ii7'7X-7f-^ yfmnt,m\.^t^fih , ±ia 
co^^-fbco^aj^tco c ^x \^'&(mmi^w^ ioixx\^h 

[0200] ±iS<7)i*f-\' ws;>— X'- y^'cT)^*) 0 i: 
LTTE0SSV02 ^ffiffl-r^f-^>'A>-X->i?^' 
§l^tTEOS{i. AP4 3St/'7?X^H^ 
;}<-y7X2 7 3&:n-LTX{±y -y HF^iO^S-f ^-N-XiiKS: 
fflV^T-f-vW^'l 5^#A§ix-l.. 02 (i, i?c?j* 
^-^Xv^S 5cOV^:t-M3>'7 1 1 A^A.<7)V'f ;?o& 
\.Zi.him mUi. l<j5 0 0V-y h~2 1 GOy-y 
»^ L<(i2 1 0 oy -y h ) <5D7t:i6tCTr'jy-:5' 
9 2Sr^rtTj*^>iX-l., 02 <i*1j5 0sccni~2 0 0 
seen. L < {i:$<3 1 0 0sccmc7)»iEatt-rT U ^-^-^ 
2 9 2^2»A$iX, y-h^^Vt-7'2 8 0(i^1St$ix, f- 
■V WS; 1 5 {±i^ 1 torr— 2 torr, # * U < {i*tJl. 5 torr 
<7)ZtlRl/m3 0 O'C-e 5 0°C, MtLKii^S 5 0 

'c-^6oo''ccr>^&x'im^ti.^, m^f-wma. -7^^ 
y^X'7^%h:iifiX'^ RF 7-7 xv^s-w-r -suss 

Wc-PV^TJi, M^LTEOSA^^-vWN'l Srtt^AS 
il, RF7-^X-7^*>T7X-V J^^-f , 
-eixi:!!^ K^*«R F tM34^ A- >y s-v—X- >^tii>r t 

[0 20 1 ] ^■y^M^^f-^y^s-^ffiA-'^^^yiJ'Uy 

^•th^x yj<.z^~X—y-:/'<r)m<r)mh 0 1 LT , s i 

H4 ifi^3 0scciir--2 0 Osccm, if^ L<{i 1 0 Osccm 

X?M-^^ 9 3^ X'COmcomi^M 90 (03) coioA^/^ 
^-vw^l 5^cr>7-^ y8 5m-LX, *r—\-)'s)V'f2 
QOoymX.tyixtz'^^yi^X 3^<r)mcr,)^—i:^U^-S\'L 
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LT-f--v>-VN'l 5^AL]LtsZt^^X'^ i^yyf^— 
=J^V^^. -^-vWN'l 5{±y'-h>'N';l^y2 8 0<^Ht^> 
tlfz^ 1 torn— 5 torr<7)E;'3:S.t^"lt; 3 0 0 "C— 6 5 0 

»^ L<<i;*<j5 5 0°C— 6 0 0°CcO?aS-<:'*iJ#$iX 
-S.. ^-vy>'N'l 5S:>'N-i^'-t'SfcFS^S:®lRL, Si 
F4 :^'X(r,^^^hfzi^L. -^T-^-v Wn'1 

«e*3gsr^-v >-^>' 1 s'^fltj^-r-s. ^ t J: o y -y ^ u 

>-j5'>'3ljS;S^'g.o ym (Mm. H2 X«ffic7)7i<* 
jS) (i. |«75 Osccm— 2 0 Osccm, i?t L<ii:$^l 0 0 
scciiiC7)si[a[-C' ^^V-y:^Xi mi^Mt LTfflt^^ix. 
APS 7$::n-LTTTy^r-^<g:2 9 2^X^ -v^yf 
VN-ykri 0 5&^LT3M^.fl|. (113) „ -^y^Vuy 
7 1 l{il<;5 0 0'7-/h-2 SOOy-y if*L<{± 
1 0 0 0 '7 >y h 0M.-y] W'^^/l^T'C W^r- f^lft LT 

yyX-7^^^-ti>. miy-:?t2 9 2|^c7)r 

^fzMziiXT-^yyj 2 0 0|*I<7)«tT*>$iX/ijiS&5: 

>'>'<l 5(i. y-h^NVl^y2 8 0<50MiScStV^>;*9ltorr 
— 2torr<7)JE:^jat/«M{C{i*<J3 0 0'C~6 5 ©"C. # 

i L < 5 5 0 6 0 0 'ccommiSLf^xmm^ti 

vStt7j<5g<±, ©«7-y*tK(etT7-y'fbK^ (H 

F) ^^yj^i ^t^^rTsyrxmhix 

-s., ±M(^m^^tmkcommx'i^^^. hfcj:!, 

[ 0 2 0 3 ] >'-X::i:x:/, f-^WN'l SOi^^ytcJ: 

5^T>-^^T5rffi*&-r-l.^>^C)T'S)i., r>'t::.r (N 
H3){i. !^5 0sccin— 2 0 0sccm, ^[fiL<{i*«;l 0 0 
scci^^aSX':^'XJ^^)VSO<r) •J-:x^Xji 
i: LTfflV'iA.ix, AP5 7^:fi-LTT7°yy-^'f 2 9 
2^X4 'y^yyj'^)V'Xl0 5t:irLX^^hit^ (H 
3 ) « V;/:t-hDy7 1 l{i*«)5 0 O-^-y h-'2 5 0 0 

v-y if^ L<(i^i 0 0 0 hcofl::>]i^'<.;PT-c 
W^:-H-C-f'^t!lL.Tr7°U^-^'W2 9 2^v-<:7niS 

^«2 9 2i*ic7)r9Xv*>^>(7)r>'^::^r<±. mz, f- 

•\'>'>'N' 1 5T'ffiffl-r-S.7t*6t~ttAr-b>7"ll 2 0 0 rtcT) 

mi*>^ixfzmB^M-oxm'^Ai^(kfi7hxs. f 



i;>'^¥)III4', ^A-V^N'l 5ii, y-h/SVW7-2 8 0<?3 
WiWi^tttzm 1 torr— 2 torr<7)i±:>3&t>'SiStCiiJ^ 3 0 
0X:~6 5 O-C, ifi L<{±*«;5 5 0'C~6 0 0"Cc7)Jt 

*»ii>*:'yrT'2l^>iii.. RFr^Xv^^Sr-^tf^lcov^ 
Tti, ri^^:-T*^'f-ri^A'l 5^2SA§^X;^)»oRFx 
y^N' 1 5 (cEPSn^ixT 7 -y-fLTy^ ^^^-^ 
A^l:-^!fi5i:HF5r^B)c-r-&^i:{ia^<JO^i:T-J)-l>o ± 
ie<7)i»;j^ |5l:^<^maT-f^iS$ it. 7 -y-ftr >-^-'7 

2^}:.\\¥{,z^hmt'&(ntz^\,z%ffm^(^\t^'i(k^-t 
[0204] }Lwrim^'r=7x-7m^\t^mm<n9. 

iao«^=Srl««<7)J:-3tc. 2 0 0nim'>iy\(cif-^L7:)^-:) 
'J 'y Applied Materials*><i,TtiIR$tlTV'> 

SGiga Fill(S^m«)Centura^-vWN'f#tC-^Ji: t 
■CNF3 •^W<X\^h. L*>L^**"<^. NF3 tT/Pr/' 
NFS i:N2 , N F3 t02 . NF3 i:V^;?ajS 

. CF4 . C3 F8 . SF6 , C2 F6 , C 12 

mc^y •ym-^^xiii&m^^:^xtmmi,zm^^hti^ . 

hti^. tfz. rvi^~x~yy^^i\:x7--yy\i±ss. 

coB.i^-X-yycom^c^^mX 0 jM(m/i >^~X-y 

ryy-y 9 v y^yti-t^com^ (omMt>zj^ r>x^m'r 
f y 9 V yymj^i^~x-yy<r)±Mm^n 
tTM^& mtif. 5 o°c-6 0 o°c) xmz 
hXoi,zi&^htLX\^htiK «i.if^t<{i, ii^c^r 

V3-^Xifi^^y/<. 1 5 rtt'ff i:)ixT t fS] t fSJ^Tf-v 

1 5 i t {±e«§n-i. . mcri^mm 

(c *3 V ^SJ^^ffl V ^ /i, ft S i t ( i ^ ^c7) - i: f- 

^&l/^i/-X:z^;/fiOj>Sg|5r«-5:-^;b-ttX{iHiJI^-r§ ^ 

[0205] III. 'mLm^mfm'& 
A. ^?iN'-r«^3i5^ 

^wmmtm\,z^'^xmwmf:^mcom^'k^^-rzif^ 

{C, CTt LTUSG^A-yb-y^Vi&i.i^c-rtcMjt^'^ 
B S GMa?>U S Gdr-^- ^y b°>>?-7i&^rt- -1. B S 

^m\^xm^^Kfzmn^^^^<mmmmm/m^ 

<^m^ ^OSl)^$:^f , ^ -^^ 'y 7'<7)^V B S G|g(±^ 1 
SO^yyxhu—M.W-X'h'O, ^■^•>y7°cO*-g.BSG 

2 0 0 ?r y h u s A- -y r$-^r-r I. 

5 0:t>-^'xha-iA»I-c$)'P7t, ^^-yy'cnhh 

St/"df-Vx7'c7)^V^BSGM60?J?:'3-(i, ffiSfit$<7)NJ^ 
U 3 X N±{C Jt « L . ^ ^y 7°C0^ C ^JSiX/^ \ 

•y-r<r)hh ^^Gm:m^xM^id-zm&^Wri(n> 

"mm^^^mfm^i^m^ ^tz . }LX'%m. Ltzc 
vD^Bi o^o^-^>-^si "snx'vmLfzmz-zi^^x 
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'iSJfm/m 6 0 0 torr CDE:*! Tlt« t . -^f ^ -fe r t 
•7--!t^-)VYmcr)Wmil.i. *^8iimi (^3 0 0mil)t'$>-5 
Jt„ ^lS«t'«0;>!?X7O-{±. TEBSrf-^y>'^'^*<;2 0 
0 ragraCOilSTiSA-tS C: i: , TEOS^$<J5 0 0 mgm 
(^m^X-mX-t^ ^h,iS*(O3)Sr*55000 sccraco 
il JgT-«A-r l> C: i: 'J A df- -v U A'pJ^ X 5: 8 0 
0 0sccmc7)3ESTSIA-r.S CI t t^ifttl^h , 
[0 2 0 6] ±IB^fftcJ;D, yOOTTy^J'-.Xhn-A 
/^03lJKT-tt« t/c B S G^Mf tt«B S G 

[0 2 0 7] USG^-r-yy'^m^^timmTii. BSG 
v^';^i5'«7!)>■ttm$i^7tll:^^i^ U S G^^ -y fyiJ^'JlAi-e 

V b">-^Mcoit«i«(' B s GmtKm-tif^nhi^zmmx 
-y-x-fe^-^tif^jsooTioiajggL-t-jiisiiL. f-A-y 

/N'$r*<;6 0 0torr<7)ff::^-c$H^L. -*fX-fer^'$r^X:«- 
E-7-;l^-;Ph'*^^>*<j8i«ai ($<;3 0 OmiDtSfiL/i. 
TEOS, 5ry'>'S(/A.U'^A2:*<75 0 0 mgmcOgriaET' 
^^5 0 0sccmS.t^"5 0 0 0 seeing- tt^f-r y>'^'•^#A 

Lf^. iie^mc J; D . #^7 0 0:t>'i5''X hD-A/^^ 

cojijgTita^^x/c u s Gmtmhix-tz . u s Gmt. 

[0 2 08] ^■r-yr(7)^t^&lA'^^-yrcO$)SBSG 

SIR (N2)JSISI4'6 0#fBlc7),^3I.^a{i, ?S«, B^raT 
S.t»'->'N°>h?IIStCj:oT|ij5 0 O^ry^Xbo-i^ 
— 1 0 0 0:t>;/Xbn--Acr)Sf^c7)^§*J#/i>^i-g>, 
[0209] BSG^SrfflV^^||i^(cfflV^^,tL^^N°7;< 

^t^^ — :5' — , h^^t/PSG, AsSG^cOB 

S GIKX«iffic7))1^4fi)t-ri.^#^fflV>S C t 

[0210] HiiJi. ;^':73gf<76wt%$r^r-r-i.*<j2 0 0 

hn-AiPtfOdf ^ .y rc7);5rV'>B S G^5rfflVir 

[02 11] 6wt%co:^'>*5:S^S*'>*«JStcfev^ 

x.^5 0 0 'cmncni^mxim ^titz^-v -y r ^ t fz 



0 i« V ^vaKT' B S G & Jtm S -ti- -5. t 6 wt% ^ a ;i I, :^ 
mm^'t^-t h^^r-y ycrytj: i, BSG t h 

mt ^tt^mmz-^\^x\i. BSGmm^niti^itt 

?,USG|iT-®^3)(C^-vy7°$il^« ijX^^^m}t't 
SClfctCiO. USGdr^-yrJii^UnV^iK-^COF- 
>'N°>hJl^c7)fe£«CC7)jtA^$iJ1JP^I.tg:J]^-^;cS. 
X. USG^r-v.yrti, :^'^*IS^*i'**)tl^C:i:3!)>(i> 

[0212] $>i>tesic'3v^T Y-rimmJuz^^r -y 

b"yj/ji$rffl>.^SfiJ^.5rliEBfl-r^3ttf3(C, *1j2 0 O^y 
ha-AU SGdf -vyr*>'B SG|K±{CttStL3t/p: 
5 0:t>';5'Xha-AS.?/':^'>**i"6. 1 3 lwt% 
c7)BSG)K5rfflV^TSI@JSr^f-5/t. ^cO||^*»^>. f^gg 
iOtSniX-f -y r«7) F-> N°>' h t L r ^ -V -y I. B 
S GIS$:ffli,^rS3S«^SI5^i-^JgjS-rstg::'] t^K^tL 
•I.. ^A' yTcT)*)!. B S G^5-fflV^ 

-?-c^ll«i*^<i>, BSGflg^*<jl 0 5 0-CT' 

1 "^(^mMmmmzm-th t b s cKW^^^tiu s g 

^ -v-y rcO ^> ^ B S G ^-C-ff^fiic. § ttfcJimS -^gP^Wffi 

[ 0 2 1 3 ] 04 3-04 5{i. fefcf(«J^<7)tg^c7)?5g$ 
H cn>^^—mzmth U S G ^ A- -y TcO^lg 

\,z'o\\x<r>miLk^-tif'yyxih>h, 04 3at>'04 5 

6X 1 0"^-\''J-V/cm3-Cft'?;;t, 04 3S.u:"2 
T'J)l>4,-K^yhTo-y (4pp) ^^fflt^Tast 

:^ynm^VT (SIMS) (omm^j:ijmx'm^^titzm 

4 3tfO'>x/N<:7):^^^!fern7r'f;|/$:*-t^77'r'* 
[02 14] f¥L<{5, 043{±, USG^^-ylfy^ 

mcr>$)^6. 1 3 iwtxBSGm^m^^xiamxr-'yym 

iznm^tifzmm^^cr, Y-y-^y hmy r ^ )Ui:^-t 
VyyXhh. BSG^(i|i^jl 5 OTj-^;?-;^ hn-AJl 

•C'S)'). BSGJl£7)±{c:«l«t3tusGdf^.ytry^^s 
{i:*^2 0 0:t>-^Xba-AjfT'J)'>/c„ JnS*Xf/r 
{i*«ji 0 5 0''C-c-*t;6 o^fBlliJiaftjjaJitij: Off-^Tt. 
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mimii^e 8 5 Q/cni2 T'S)'?. CI t *««!l^$tl7t „ 4 

P P^ffiSia^ti , 1^ 2 2 2 Q/cni2 x-h izt i^m^ 

1.6X 1 Oi»T*S, 

[ 0 2 1 5 ] 04 4 (±. 04 3 tl5tt$^t/^^?i«-^g|5 

ifUKti, *<;2x 1 0i8^^iJ-\'/cii6 X l O^'^r 

-\- D-\r/cm3 cr,m.mx'h^. V- 'J 3 y^^l**^)^ 1 0 0 

hO-A~|<j3 0 0 Jti^i/X h U—J><7)Tf^^m 
mmi. 1 X 1 02idf^U-V/cm3 ~f^;3x 1 02idf-r 

cr)mmitiM.miziS.TL. >'N';U^««$:^-r. 04 4tC^ 

[0 2 1 6] 04 5{i, USG^^ y\i'y^^m^^-t^ 
6.1 3 lwt%BSGaSrfflV>T;!JDI?!i;^T--yr5:t7t-r(C 

^■ty^yX'h^. BSG^Ji, 1^1 5 0:^yyxhu 

~M.W-X'h 0 , B S GM(30±(C«I« L ;t U S G ^ -v-y b' 

yym^i^20 0^y'/xh'a-i^W-X'h'^fz. Jn^ftx 

X -y r tiff i^^l^^^o ^'•c . B S GS.t>' U S G|i(±x -y f- 
>'i?'}£{Cj;-5T^*L)ft« mA3\,Z^t^iXhi.0l.Z. m 
0. 0 2 5 /zm $rfi-ri.tg-^gP^Ni:SD^!^;^T- -/ 7'*^ 

tc, liW^.Y'yA y'^ yx'r y7'^}^^j:<X^x.i^V^yX 
m.'^m^-tiy B S GM4'C7)4^'^*C7)© H-v\-y higj^cT) 

7X1 0i7df+yj5./cin3 T'*).!.. ^#'^i^7t:Sf^gB^C0 

S tTt Pff^JicO K-X-f :^yc0Mn. ( 2 P ) {±4. 9 X 1 

oiirfc-&, 

[02 1 71 04 6 USG^-c yt'yymcOh^S. 
0 8 4 wt% B S G«5:fflV jDl^i^T- TX'M^^ tlfz 

■2., 04 7«i, S^-^g|5^coai$(c^-r^ H-^N"y hifiS 
<7)^WSr^-t^>:i6{C. USGdr^-yb-i^i/^cO^^e. 1 
3 lwt%BSGai:USGdf^ yh°yi?-;icOj)S8.0 
84wt%BSG«^ffl(,^T|3| t inax X -y T-CJ^tK 5 ix 
fz^^W'^<r) h 7°n 7 r ^ ;USrit^^ ^y yX' 

04 8i:04 9{i, #^»^SI5ji-iO?5i^$tffiS[^ 

VimzmthtmiX^'yy'crii^^nmw^ir^^yyyx' 
ht. 05oi:05i(i, ^^t^^<^m^tmm.iikm^ 



•i. . 04 6 —0 5 1 (Tilikif 0 ffititr o 7 r ^ ;l/&t^'ffiW 

jatJi^oM^tta, y y >y kxx- bJisatX4 ;K>f y 

:O2 18]04 6{i. USGdf^-ytyj5''^iOS)^8. 
0 8 4wt% B S G«5rfflV^T*Illf*Xx -y rT'J^^^iXTt 
it-^gP^'-cO H— hrD7 r-f ;l^$:*-r^77T-J) 

BSGl5i{i*^i 5 05j-y^xho-A/¥f j)0, b 
S G)Ki7)±lCit« Lt^^: U S Gdf -y "Cy^MM^ 2 0 0 
;ti^^Xho-Ag[t'*>o;t. JPl?ftXx yr{±*«7l 0 0 

0 "CT^^j 6 0 w^msmm^z i.^'^-^fz. BSGRr/ 

V SGm^x.-yi-y^mX'm^Lfz. 04 6tc:^^itS 

y h i^-^t^Mmzmm ^tirz. ^ts ^mcr,miQ&mi . 
^1 x2O30df-\'U-\'/cm3 x-hi>. n'^tifzm'^m-i^ 
comm^umim 1 4 5 ^xcmz x-hhzt ^m^^ 

ti. H-X-f Ti-ycotp^ (Zp) (i7. 9x 1 oi«-f«>o 
fc. 4pp^®St5i*{i, #<79 6£2/cni2 T'*!.:: i:*': 

[O2 19]04 7(i. USG^-r-yf>:/ec0S)l,M 

^S;^'>*wt%BSGa (mze. 1 3 lwt%S.t^'8.0 
8 4 wt% ) S-fflV ^TSiI»Xt- -y r-C'ffM$iXfc»-^gP^ 
CO K— b y°a yr^ )V^ifit^yyXh ^ , B S G 

mmi5 0:^yy:^vr3-j^W-X'h^. BSGj^oi 

>,ZimLfz\JSG^^-y\^yfm\m2 0 0:^y'/XV 
x^—JxnX'h-ofz, M^^X'r yy^mi 0 0 0°CT-*U6 
08.mii3I#!«D:a(cJ; OtT-^/Co 04 7^cM^>^^SJ:a 

(C, 8. 0 84wt%BSG^cOtf/^iX7t;J-g-^c7)j?i?$«±, 
6.13 lwt%cOBSGJlcOft^>aJt»-^tO?3IScr)<5{a' 
2^-CJ>-S.. 

[0 22 0] 048a?/04 9<i, U SG^-r 'y tf>'^' 
m<^hh(). 1 3 lwt%BSGMcO^^ Y—J-^yVTuy 

r A )vimmmmkmzmthim:Xy' -y y"<sj&cr,§^m 
^^•tyyyx'hh, BSGMtmisoiry-fxhu 

-AWT'*)0, BSGIKcOitCit^LfcUSGdr^ /b" 

yymim 2 0 0 y h u-j^mx'h fz . tmx 

x-yr(±ij!l;9 0 0°C, 9 5 0°C, 9 7 5'CStflOOO 

"CcOiaST'*<;6 0#faT%jS,^5n;aSrffl».>Tfi-o7^Co 04 

8T-i3*^§ J: d tc. 10 0 o°cT-(5Dapi*xf- -y^mzm 
^^tLfzm-^m^ii. ffiv^?aj^9 7 5°c-cc7)jD»XT--y 

O.lumX'h^. 6. 1 3 lwt%BSGKc7)^®St]l* 
{±, 04 9 tcM'bix^ i 3 (C 1 0 0 0''CT'c7)jD#fiXT' -y 
rtc:ov^T*>J 18 0 Q/ciii2 S.t^'9 7 5'CT'c7)Jd|SiXt- 

•yr(C-9ViT*tl6 0 0 f^/ciii2 T'^j-^T^^. AV^iaS^TjJn 

^X7^-yr (9 50'C^^x^) tcJ; 0, J^fiSt^^ixitli 

[022 1 ] 05Oat^'05 1{±, USGdf A'-/b>'^^ 
m(r>h^6. 1 3 lwt%B SG|g^7)#/7 

yr-t }i'RU'mmi&tn.mi>zmi-^1}m:^'r-y TmmcoB 



(4 1 ) 



10-178004 



U>'^^Wi*«32 0 03j-yi/Xha-A/fCfco!t. tm 

xf - 'y y°i>m 1 0 0 0 °cf -^^j 4 0 fprnRW^fij e o s-fam 
jiSftMasrfflt^-c^foyL^ ia5o-r-i5A»^j;9tc, m4 

^^{i*^0. 1 //mt- 6. 1 3 lwt%BSGm<n0M 

rnxmi , 4 0 maf^.^^'r -y rmizm 230 Q/cm2 & 

t/6 0 mm:^r- -y y'tMzm 15 0 Q/cm2 fft -5 7t , 

[02 23] B. PMD«C7)PSG 

ji-Mhl^ y^^imfS.-t^tziib{zm^<^^m:^'r -y rtc 
fftL7t„ HSI-Cfi, Applied Materials ttM^OWSftGiga 
Fi 1 1 (mmm) Centura^^ yv-S' (^^H^^ 6 U -y h 
;U-C'2 0 Omm'^xyNicJ^fii^^X/cffllg^) f^X'P S G)l 

[02 24 : HS^Tii, '>x/'N±i=PMDJlt tTPS 
G|l$:Jt«§-ti:^Bfrtc. ^-rWN'l 5 ^ Bffait^E^'jC 

7r^;^$•^fl.c^C^^•r^» i^fi*(l«Xx yT*ie>I 
SMC. "^x/N^-^Sov^ Kr$-:frLTt-^'2 5± 

c^XSf-vWS-l 5tC^«L, fflll-ri>, h-^2 5 5: 
*«J6 0 0°Cc7)MJI^flS*TlW»L, ^{i«iaxf-y 7\ 

[0 2 2 5] ^l^ili«axir.yrT-(±. b-^2 5<± 
;^X^E7V-h 2 OA^ib^l 5inin(*<j6 0 0inil)C0f3 
atcS)^, XO / h/l^/SVP7S:f4j5fJ'fB^^ftT, 'sU'> 
A5r*«;4 0 0 0sccmc7)gEjfCSlXO2 5:$<J2 9 0 Osccm 

A^A^ii-l.. "^V^-LRV^Ol (7)^tLi^(r>m.mi±. f 

mrnm^r-yTcri^^mmti^. 

[02 2 6] m2i=^fltt«Xx'yrTi±, Xn-yb/P^S' 



±(f^>il^, S^2T-«Jt«Xf-'yr(±, l^;3 0#8E^, 

E:>35:^^W<1 Si^iX'SS-fliS-tirS. t-^'25{i. 
^2i^f0tmX7^ •yTT-{±;^X^^ieTL'- h*>ii>*«;8iDm 

(f*; 3 3 0 mi 1) comMULS^^m ^^i>. 

[0227] |g3^fiH«fl[X7^-yTT'{±. ^A'y>^'l 5 
l*lE:'3*i|S^4 5 Otorr(7)itt«JI:'3tcS^^b§iX/::t g^lc 
mTEOS^j»ALTTEOSfc^U'^i.c07n-Sr 
^^-fbS-ti-i.. *^;1 0 00 iiigmC7)TEOS«iE3$-C\ 

-y Tmcom 3 i^fiiitWXT^ -y r 3 gfaim-ftT 

[0 2 28] iSJ^&l^TE O S/'sU ^ 

OZyxJ-tmh^, ?g#:TEP0^^2 4 mgmtfO^JS 
T'»AL. 03(S!**«;8wt%) 5:*«74 0 0 0sccmC03SJg 

X-WX-t^. mi^Xh^cr>X\ TEP05.t>'TE0SjlS 

'J A i: ?g-^-r s « .1 <^M^m^ ij'y^'^w.y'v- h 2 o 

3&^<i>^A'>'>'N'l 5A^ALTSJC'tt:<^X$:'>x>'s*®C 
tt*^ L , ; T-miSzS^t^Rjt:-*^'® i -p T F;f Mc^ P S G 
M$r^t.s. ±ie<7)^mcj:o, mil sQii^vyxv 

WrPel^SW-ri. >r i: (c J; 0 , 5 3 0 0 :^ y yx 

h o-Atfo p s Gii*f±iaco5!aa^ftTi^4 0 a ^^xm 

fiic$ixl>, f#<?>^X7'cP SG^t^i^y >-«wt%{±lti4wt% 

[0229] Jt«f*, *l*SXf y^Wi^^I. Hn*>. * 
ii-^it/fe^^t:Wtt&-^X.-S.^ci6tCit«P S Gm<7)^^ji 

i^itr^, m33'^m<m^^x^ yrx'ii, mm^ 
mmn^ix. TEP0 7n-*s,^;6i.. u-^x. 

Xf-'y^-Ji, ±ie<7)^X*^*S:^ffi(CJ;-oT-?--v Wn'I 5 
I^Ico-ecOil^^aTUSG^A' yb'y^ViSrlta-t-g., U 

sGBJi. p sG^'i;i^i^mcom^i.zit^xnmzm^-^. 

[0230] PSGmmRt/USGtm:^r-'yy°'<k. ^ 
-Y y^^K1i<Dyy\^yyy^y^um-t^rcihi,zRx/:^' 

tc J: t5 , fl^it«X X -y T{i , X / Nr^^&t/^f« S: ^ I 

[023 1 ] m^<^mm^zii\\x\i. ssot^ttscx 

■r 'v r V . Jcimmx^ -y y°mmcr>m 1 f^tt^sx 

•r -y , T E O S 7 u—tmh 0 , t — 2 5 
X^id7V-h2 0*»/i>*«;l Sim (*<)6 0 0inil)i7){ia 

l>zfm-r^. ttz, xo-y N;l.y<;l^7'&^M6<){cg3ft, 
*^ 1 5 < m 1 f*itaxx -y r ^-v >^ N'ff :»] ^ ^ 

t2^^rr'»"ri>, m2f*«axx-yrT-{±, ^-v-f^N- 

xysVl^ytc J; o T d-v y r-C-jJ^S C i: t J: I? f- -v ^-A" 1 5 
^^WtcWttr^ 3 fl^ii«XT- 'y r ( P^Xt^ -y r ) 
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< |g 2 f^Jtmxr- •/ r4it; t - 2 5 ^ r p- h 2 0 

[02 32] PMDSfc tTfflV^^tll.c7)tc3iL/::PS 
i^.S.^fciCiO. 1^6 0 OroSiST'TEOS/OB -ft 

psGtmmcom^m.2um mcommi^-^ (4 9p 
t . i<y) i.im.5 ^mx'h 6zt § tx.fz . 
[02331^52 (i. ^^mcom^comtmiz^'o 

X. 6 0 o'cxmnLfz p s amco a s mm^w -y yy 

< ;M4SE2:*-r^{St^^S-C'*> I. , 6 0 0 "CTit 

ffM-it-rtciss (h) treips (w) &*^sftTx^^ 

ii5 3{i, m5 2i<z^.^fifz^n.m^mm(nmm<^^$^ 
mm mmiyr^^fix\^^£\^) X'hi>. lasstc^^^x 
tiio^z. 2oo{±, m)k^ixfzy-vm&. u 

L<\±'r^\t'$'>VX'ry (WSi)df^.y7»i240 
cOh^mX^l 2 2 0?:$:fl|Pi^Sia/t. 115 2—115 3\,Z 

^i^tii>j:5 iz^ m^mts^y-hmmi-t^zmimm 1 2 

6 0 S: lt« $ iirT $ ftfc h 35 m mM/ 

X. ii5 2{i, PMDmtLxm^^i^tii>psGmi 2 

8 0X'^iM^tLi>rx^i^hitC0»i^ : 1 ) ft 

mmmm^-rmxh^. ±ie^o»3ib-i^t2:fflv^T*<> 

6 0 OX:-r-«l«§tL;^^P SGBgJi, ASWtc:t±««;7 5 0 
[0234] ^rx'^:? hitO»ix>t^-v -xT^ ;H4 

tgc75(3Mc:, meo o'cxmmLfzPSGmiiTii^m.iR 

hh. imLfzP sGimm(r)7mmni. s^cja 
fti-c$)'i.tifflo7-yx^^*5'f.isx^i? ( FT 

IR) «:fflv^TS!I^L^c, [a5 4{±, J^iOftftcW^MS 
^TT'*<76 0 CCTltiRLTtP SG|g!<7)FT I KX^ 

i^vjvi^n-f^^xhh. m^cTimm^nzxixu. 

W^MJM^m±. *^J4 0 0torr<7)iS:)3T-*«? 1 0 0 0 mgiti 
C0TE0S7O— , 1^24 mgmCOTE P 0 70— , ^6 



0 0 OsccmCO-^U '^A^O— S.t>'l94 0 0 0 sccm<?35j-y" 
>• (ig*$U12wt%) :7o-S.l>'b-^2 5i:^'X:Ji-E 
r^-h2 0|g|c7)*«78«ffli (*«J3 3 Omil)co^PS*^-^iix 
PSGtt«B*^(±^6 0 0#>T-J)-5/i« I15 4(::S^ 
m6 0Q'CXimLtzPSGWk(^FTl 
RX^9 VMiAi.^m.'^^^-t'^^-^-XJU^^m 

^tg^^^Cti^'^ix-r, ;Sffliaici57t:l> P S GMo^^ 

[0 23 5] ll54tc^R$ii2.J:an. PSGttStl^ti 

MttT, msyxim^fitzp sGmi. /icogjgf-fttc 

<r)m^<r)n^ymmt. i o o ori ^^^y^JS-Xcnm 

^tihPMDmt\^xcr>mm^zm^-th . 7^^mm'& 
tt, St/f*igg<7)7'V<^ xraiS€:?lt=^c:-rc: fc*«*>l.'l? 

-f H X(±§l t ^i-- A Sr fM-f - 1. .r ^ < ft*f y r 

7>f;P$r-^;c-l>>Ii;**-C'i'l.. itiaSPSGM^i. 
iOm<^**ft»T'*>S (I«j2wt%~8wt%) cOt'PMD 
Wi: LT^f (c^fflt-^) D , xVs-^ xr*It:'^t!jL*^oM*S 
S:?ll'*3--r-^hU'>A (Na+) ^y^O J: ^ =5rfli!) 

[ 0 2 3 6 ] P S Gitt«M5rit« L*^o!«Ht* jB!IS-tS 

l^^tfO±iecOi)iB^{i. ^J;t(i\ PUDmtLX<r)^m<^ 
fzibcoM^i^-tiiCOXh^ . L*^t^**^>. -e^O^HB 
«i*%BB(OlifflSrll^^.|.t«Oi: LX^^j:^ti:^^i-X' 

[ 0 2 3 7 ] C. h P>'^^^SitCjott-l.e!'fb!Kj^« 

ih\,z. USGM^. mt^f. m\^vvy^^mcr>fz>^cr) 

ms'a'm^im^i^mt Lxim-thmm^'ff-^fz. s^b 
'm.im^m:mtLxviSGWk^im^'^hmiz. -^x 
^^sr, Asw(3«±, g§MWS, "rtmvi^ 

y^m^mm-h tzmzw^com^xr- ■y yiz^Ltz . 

Hi^T'Ji, Applied Materials ii;S^OS»Giga FilKS 
liffiS{)Centuraf-^'>'>'< (^^J|*i|<j6 U -y h;PT'2 0 
OiMi'>x>Nl:Jjl«|$n^^ffl|^^) rt-C'USG|g2:*t«$ 

^tfz. 

[0 2 38] HSiT'ti. '>xVN±tc:^«fli: LTUSG 
MS-ift«$-<i-|>mnc. ^^yj^l 5^?mm-mS.f)^zL 
*>o;>^-X/a*7 o- SrS^^k-r 1. /ii6t;^fiilt«Xf- 
-/y'^ff-^fz. mts:him]^'^^l,zWLmXhi>Xot,z^ 

^imx^ -y 7-*^Tie<^iKH^ ( mzm^ co^^sw^iisfi 

ii'Mf^coz tX'hh. fmmxr- .y -v y^mi. 
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[0 2 39] Igll^iiimfi^T-yTTii. b-^'2 5{i; 
^'X^iE7°l^- b 2 0*»^>*tll 5mm(*^6 0 OniO^Ofi 

A$:^7 0 0 OsccDKJOiJiE^-CS.t/'Oa ^*^;2 9 0 Osccb 

jlilA^'^^^t-r-S-Jti^tC^-rf-vyA l 5 
^A$*i-S.<. 'v'J'>i^at>'02 cr,^ixt:><7immi. f 

[0240] ^2^mim.^7--yrX'\i. Xa-y V)VJ^ 

J:v^JE^jS:f-v:x>'s;i Sf^f SS-fk^ii-l., b-^25 
tt, ^2^ffiUt«X7^>yr(f(c;yx^Kr^-h*-^>i^ 

9mm m3 5 0m\[)C7)mmaS:^fm^-^t. 

SR) i07O-^^S'fL$ii:.S.„ 0 0 0 ragmC^TEO 

ssa-c\ iiSiXT--yrmriOSg3^<iift«xi^.vr4'iO 

*«7 5 ^PalM^bT EOS y ^M. ( XtiMsil ) ^ ^ 

[ 0 2 4 2 ] ^-v y^^fE;^) . •i&mRT/T EOSX^O^y 

O27o-*^iis^i:)0. 03(g$**<;12. 5wt%) ^^5 0 
0 0sccmcOj$«-ri»A-r«.. JS^X-J) ^ COT', TEOS 
«$:?S«saAi^T'^^kS-fr. mz, ^vi§tt^A''J-\';<fX 

0*^<^>f-v:y^N'l 5^«ALTRJtE1i;<7'X$r'!7i.'s^ffi 

L . ^ -C'laissMt^RjEAiie^ o r wa<7) u s 

h U-A(7)U S Gm*^±iiC0mm^T^^4 1 4 

[0243] USGitatlfc, ^N-i>X7^-y7>'tTi3il, 
HP*> . yii^mm^t h tzib{zvm\i s GIKc?5^Stt$- 
mmit-th, ji^;3#fBlgg<^t-i^"Xx-y7°-C<i. 
ft*5i^»$n. T E P O 7 n -ijmhh . 

[0244] us GtiStX^^ «y rS.t>V\'-i/X7^ y r 

fl^ . -i.J±^j CO 7 > b > ^iS^'-^ y ^ $ij«-r ■?> t 
mfilT^i^^ -y h h J $iJfflI-r-i./ci»^tCf^it«Xf - 'y 
7"*^'fflv^^iX'S.. J±^jS,y:';^'Xv'-vy h T-^ h 5ri)iIS-r 



[0245] <s^tfoiiM«tcfci.^-r(±. 3^^c^\kvm^ 
"/ rsrffl I. « ±iei§*gx-f -y riSf^ioig i t^ttstx 

^Xol>z. b-^2 5S:;ifX^iB7V-h2 0A^i?>*tll 
5mni (*<;6 0 0inil)cOf5a(C^l!)$-ti-|.« m2f|^ttiax 

3 7o-^^fts. tfz. mi 5W^<'m2tmm:^r- 

•y7°«t'(C:b— ^2 5$:7V-h 2 0A^^>|^3l 5m (*^6 
0 0 mi 1 ) iOfiSi; T'T{C^tlJ§ -ti: h . m3T&m<m3'ik 

7"t:J:-5-C--KV7-C jMI.C:i:HJ: O^-vV^'n'I S^tfOO 
3 70-5r*^i^&. 

[0246] ^^!,«l!-fb!fi!l^«Si: tTfflV%^>ixi,c7)t; 

a L/^ U S Gtt«ffl±K||ii^f+(i . X/l^- T y h COS 
V->ftmcr)IK«$:^i.Sc7)icSjif SV'hL-yf-^ 
«*feST'(5 , it«U S G)^{±^^^(I|E=J^C7);S^ %*»-oJ^- 

Jt, i¥t<«. usGJtallgoi^5ooo5^y^x^o 
-A/iio^ffi^i-tt ( 4 9 p t . 1 c ) \m\. 5^mx' 

[ 0 2 4 7 ] 115 5st>'05 6{±. ^wmm^<7)mm 

m^z^^x. ^10 5 ort'cou yvi-m/6 ■. imm 

^mimx.-y^yy ( BOE ) f^tc#^*<;4 0 O'CRT/ 
m5 5 0-'CX-imtf.:TEOSy^O3 USGmc^^tUM^' 

■v-yy-y ^ f\^^t:7jk^mmm^MX'hi>. las 

5{±, *<J 1 0 5 O'CX'COUy^-m^Z^A 0 0°CT-lta 
L/::USGJKT'*^?Ei^/l$rW-r-l.1i*^W. 3 5A<m ^1 
r/M^t^m. 7 0 jam (*<;2 : ICDTX^-^ hJtcO^-v 

•y7°) cOM-y^lSit&iK-r^STS)!.. 115 5I±, U 
SGm^iO:k^^^^^ Y^i^^^MTh D , *^J4 0 0°C 

xtm Lfzvs GMA^j i: ^ tmmtm < < 

^mm^tt^zt^^x-^ ^rnioo o-cj; '5«v^?as•r•• 
co u 7 o-f^T'^ X.. m4 0 0°CCO>fl«f-«l« L/C U S 

^<7)r:::-;l^X{if*^cO'^i y hJ^'vi-y^MMl^zmi 
(biX^V*. JrtlKiiLT. 115 6{i, f«J 1 0 5 O'CT'tfO'J 

yr^—Rx/^co^x. -y h:i^-yi-yvmmmzm5 5 0 

-CXtm L Tt: U S G M t-* ^ * ^' H co^ V $: ^"T 

^mt^m. 1 S.L^??i^$*>m4 5//m C7) (^2. 

5 : lTX'<j?bi:t=¥-vy7") M^y-?-1«jg$:^-r^X 



(44) 



ififMT 10-1 78004 



H5 6*>^^^>ii-|,J:-5C4 0 CCf iflWLTtrU SGM 
[0 2 4 8] 5 5 0°Cf Jt«t:^^USG^cr)«TX'< 

ll*tfl?iJ{cJ:-g.*«; 1 0 0 Q"Q.-v<r>r-~)vmf'm^<n-^ X. 
•y hx-y^yi/Maf^(7)JtmusGMco^>-yr7 

tttg^^f mM^¥*t-J)i.« ia57{i,*<7lOOO°C 

^mmi:^'r^mi)mi. 1 ^tt/^$*<*<jo.4 8// 

m <7) (rX'^i? hitl^3 : IW^A- yr) M^yf-ltit 

tgiOJJMC. *«?5 5 0°CTit«LfcUSG)li{i:7i<:«-(RlR 
Jt«Lf^PSGita^c07|<^^i!RlR{±, ItfflcOFT 

>o<x<^Mi^m^xmm^i^Txm5 5 o'cxnmLfz p s 

G)Kc7)FT I R^^:^ h)Ui:^jk-t^MXhi> . M^com 
mmiZXtHI^. Mm'J^j:^mmi. *<76 0 0torr£OjEE 
:^7f*>J 2 0 0 0 mgmcTJTEO , *^j7 0 0 0sccm 

C7)^|J "yi.yxn-RX/^SO 0 0scciiic7)3)-y> 
12. 5wt%) y\=i-RU't.-i^25t:^':^-^my°]y-h 
2 0r^cO*<j9iiin (*<;3 5 0mn)C0P^Pg*i-^*iX-&o 05 
8(;l.^,^x-i.J:3(c. ^6 0 0'CX-mmLfzUSGmcO 
FT I RX'^:? h;Wm*:5i-®JR5:S^Lf^ (*«jlwt%* 
jflcT)*^) . ia5 8(i. *«K). 5wt%*iSc7)7K^«0 
iiJP*iJt«f*cO*t; 1 6 0B$rBltci5/::-:.r ^ i: 

M:mmzhfziPSGmcD^^it^mLfz. 
[0 2 5 0] fi!o-C, ll5 8tc:J;-5-CS:i^$*x.i>J:d 
(c . U S G«IWIg|{i^JK*^'« < *^iRWtt*<^ ^. . ft 
VS. Wxtf, l«7 5 5 O-CTc^USGMcOJt^tt, »^tR 

(±, i&^^i&mxmm^tifzv sGmi,zit^xr~-v v 

^"X 7^ y ymf^m.<r> X -y b X -y f - >- 7immZ ifs^ 

Y mf& ^tfz h-tm^'^-t § *vJn$ V ij ^ . p s 
G«wiKto?g«coigv ^«ja(s , «v ^ h 1^ y^^nmmz 

mmi^zm^^t. mmmco/Mz^ miSiXimL*--ym 
mi^mmbLxm\^(^tLfzvsGmii. ^m<r>T-- 

/um^^iiCMPX'r-/yi,zJ:-^X'^mt^tl. rf^'^ Y^ 



Ztt^X'^h. 

[0 2 5 1 ] 51;^, ftE03/TE0S U S G^^yN-i?- 

ftl ^03/T E O SVcX-Mit-fh Z b ifhi)^-^ fz. 

\i. 'J'-tcK 1 1*^75 5 O'Ccoj; a^iS?fit'tou SGIK^O 

mm-f}^<mTh^. m-^x, m&x-mmtrzu scmcr) 

03/TE0Sl:b(±ffi< {^5 : l*vS) , ^>'^->-X(i: 

mmmsiiim^Mi^i-?>. mz. mn mt^t. m 
mifi-m) «i«STJt«L:tusGiK3{)<iS(,\ i5?ait 

au S Gm<^m>m^cr>fzMz , r 5 Xvg^^^bMaXJi: 

^5411*^ cor 7 X V w^f^{±^Jl?g Aco nrm&t/^'^ 

S-C-$> O*^or--;l^f^tc;j^'< YimiftfzlsbliZmtsZ 
tt^hh U S G ^ ib^T . *^BJ! C::fi£ 0 T ^ 5 
5 OrcOvflS-C'JtaLfcfftU S G|g{4, ^> -y r7 -f 

tt«g*^'ffiix. m^iim'hx'h^. imwi^i^-x-m. 

[0252] ±%i<7)mm^m.mii. mt lx .m^^Yu 
y^ji^mizMixmrx^i^ Yit(^Y\yy^^y^m-rh 
isshvm^mmt Lxmm-t^rzi^^mmusGm(^m 
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[014] ^mR(r)mm\cr>^\yj-^'7^±-(r>mmm 

X'hh^ 

[0151 02^00 VD^Sl 0c0gfM5^O.-KyTf-v 

T 7t 0 3 com^mmmmmxh h , 

[01 6] *^Bflc0||Jfifi?!l<0b-i5'/U7hr-by7''J 
[017 101 6c7)b-;?/U7 hT-fe>yiJ(01gffig|5 
[0181 ifWn<:r)mmmcr>mi 6<?)'<.xX^;P/b- 
[01 9] b — :J'3^;l^$:;^-t^TX:^';l'/b— r^OJS 

mmx'hh. 

[02 0] 01 6cOb-^/U7hT^ry7■'JcOfflll::>i• 
J^0-C••*•g.. 

[02 1 ] 01 7<?)^7-'X^;l'/b-^|*lcO«mgfi^S|5 
[02 2] »l;>i^S:Aix-&'^xX:$';k/b-^F*JCOfLSr 



5i^-1-J£^»iffi0T'3^^, 

[02 3 ] l!ftfl:M5rAix§^T;^:5';P/t-:5'i^c7)Sft« 
MSr*t-Bfffi0T'*)l.. 

[02 4] is^%mcr>m.mm(r)^ :L.^\mf/x\,tru^x 
a*si0-c-^b'i.<. 

[02 5 1 ^^m(r)mmm<r)m^i^im.\i!,jh<r)imtmx' 

hh. 

[02 61 *j&Bj^iisfifi«jioavf#^ji(i^ai^tomB&0-c' 
hh, 

[02 71 *5&BB<^iiJfeWfiogt?fi^^i^aii^oiiiBg07:' 

[02 81 ^w^<^mm<rym^m^m^-^cnwimx: 

[02 9] *56BJc7D^t6flaj{ctaeo-ciSt§/l.?t¥»«tx 

^c;5lS^BfrM0-C^b I. . 
[03 0 1 S^y-X/FI/-y«^gP^Cov%T«0* 

[03 1 ] ^f»V-X/Kl^-yfg^g|5^Hcoi^Tc7)3(s 

wmi^'^R^''^n<^wm^mcry^mmmx:hh . 
[03 2 1 ig^y-^/H^-y^^^fcov^T*^* 

m?i<r:>-yr&.mi^w<^^mmWi(n^9mmmx:h h « 

[03 31 ^y-X/Kb— ySf^gP:Ji-(;oC^TcO* 

m^<n-}imcti^m(r)^mmWi<r>^mmmx'hh. 

[03 41 ^ifSy-X/H^-y^g-^S|5^HC'?V^T^0:*: 
^BS«o:^at>'^a^O A *6^3iffl<7)fS^K)Tffi0'C'S) !> . 

[ 0 3 5 ] lifS h 1^ ^-^^^SiCov ^Tc7)*^B«co:^r&& 
t>'§iac7)m<r) B,^fi<)aiffl<7)iS^IBrffi0-C'S> -g. « 

[ 0 3 6 ] «ifW yf-^Stt-o V cO*^B3iO:t&S. 

if*Am.cr>m(^9.^im<^mmmmxhh . 

[03 7 1 iS^ vvy^%W.z'y\.^X(r>iiFmm-)5mL 

[03 81 nnY\yy^'7^m•z-:>\^x(^■^wm-yi'£BL 

[03 9] af¥hui^^^^sitc-^v^Tco*^0fl(7):^&a 
if^m.(nm(n>^mm.mo:>^^mmmx'hh . 
[04 0] Sfl^^'>^f-:5^Si^^ov^•cco*^03^o:^^ffiS. 

tX^ai^fl!!«O:Rfi|:WjifflOfiS^|ffB0-C*>?. . 

[04 1 ] Sfih^y^^Si{:ov^T«*^Bjco:^j£Zi 
t/'^sc7)fte<7):S#;e<)affltfom#i)fffi0TS>i> , 

[04 2 1 *f&H^(^ffl>?0||]5fi^Ji7) ij h 'T'-f ojS 

j«i:-?-f ummn.-y)r^':rM\^^^<tyyyx:hh. 

[04 3 ] *l|Hflc=0|?M^llCti!-5T«)t$iX/t^-r '•/V 
tfv! B S G)^^fflV^T*6t$iX/L>^ifi«-a-gi5^<7) 
y h7-o7 r ^ ;l^^iK-m«8?S*$:^-r^7 7T'*)I> . 

[04 4 1 *l&BH<7)IISfeW;t«-:>TK3t$ix/::df ^ 'yr 

y h 7"o 7 T Sr ^K-rHi^^* 2: ^i^-T J''' 9 7 TS) ■!> . 
[04 5 1 *^B^c7)||MWct^oTS!JjS$ix/^^-v -yr 



(46) 



!»ga¥ 10-178004 



yr^ )v^^^-tmMm^^m^m'c%h . 

[04 8 ] ^Wmmc^'mMmm\<r>^^r'yrLfzBS 
[EI4 9] -^^mcOitLcrimmm^ri^^liri^^'yy'Vi-zBS 

^^^^^.•tmx'hh . 

[USD] 3|s:5&0B«fl!!c7)||ifemS'Jc7)^ A- "/T L/^ B S 

Gm^m^'^x^^^ixtzmn^-^^'^cn y-^-o v m 

[05 1] *^HBcDfficO||)!ifef?lJ^OSiJc7D:ir-VyrL/^BS 

mi^^i:^^-tmx'h^. 

[05 21 *l6Bfl<0ffl«c0llJfeWc«!-oT 6 0 0°C-C«l 

a tfc p s G^c7)rxtt«^> ■/7-^««g:>jSr^^-r^ffli 
m^%x'hh, 

[05 3105 2 i,z^.^td-zmm^'^<7^^^mmx'h 

[05 4] fl^oHJim^Rfrfl^^rn-tX^frTT-*^ 
6 0 0"CT-itat/cPSGMc7)FTI RX'^.;? h;l^5r^ 
-f0T'*)-l.. 

[05 5] *5&aB<7)ji^c7)S|]ifi^]cO$^ 1 0 5 Q°QX'imk 
L^l#igg#'>x-y h:r.-yi-y^^mLfzmcom4 0 0°C 

[05 6] ^^mcom^commmcomi o 5 o-c-c-jiiisi 
U?ll'^#'>xv bx-y^y^j&at/cf^o^tjs 5 o°c 

T-iflfllt^vrTE OS/03 USG^ffl*td?A'-yr3t« 

[05 71 *^BflcOffl^c7)||]iffii?lJco^ 1 0 0 O'CTHOS* 
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-If, 5 5-- U^-hv^:5'aj^^r5Xv^, 5 7---^'f 

bo-m%y^y. b3-^uyh)VJ'^)vyjk. i 
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l£a^f7VP-f-y, 1 6 3--7''n-feX.;<7X-9-7VP-^ 
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ffli-9-y;w-^y, 1 6 9--yy^ 'Jy^?'$lJ^^p-»f7•;^-f■ 
y, 1 7 o-'-r^x-r^raHfy^p-^y, 2 0 0—2 0 

2-v-v7h, 2 0 5-";>trX:JMe^, 2 1 0-Sf^, 

2 1 2 17. 2 1 9-*}gi^^, 2 

2o---7K>s^mig, 2 2 5---5'hgpu y Fr-feyyj, 2 

3 0"-|*lg|5U'y h'T-byyii, 2 3 0' ••• 'J -y FT-by 
T'y, 2 3 3-;«A-. 2 3 5-W'9fe#, 2 3 7-'J 
'•/Y'yyy'r^ 2 3 9---U y Hb^i/, 24 1-o-ydr 
y^^-^f-x 'y h«1«, 2 4 3---XUyh, 24 5'--|^ 

250-"^^-^-. 2 5 2---i^x;k7, 253-rt 
2 54 "S«U«y 2 5 5-3'hg|5^-f 2 5 
9"-xr^>-y7\ 26 1, 2 6 1-"IS4^;<?A--, 2 6 
S-^-XTL— h, 2 7 0, 211-9'}-y:fi'X-7 
28 l-f^iji>'NyK;p. 2 9 0-AP, 2 

9 l-l^gP^-f-^-, 2 9 2---r7°U^r_:^*f ^ 293 

2 9 5--rtg|5aSS, 2 9 7 -i'hgPaSS, 30 1 
•••;</X^Hi:TU— h, 3 0 3, 3 0 5--K0#tt^at, 
3 1 3 1 3 -^V^y^y-J^ 3 l 5-7L, 3 

1 6---^'f-g|5X^'y K:t7, 3 1 7---f-^'WN', 3 18- 
X:?yF7t7, 320---^-vW^\ 32 1-R^, 32 
5-;*'X^i-m, 3 2 7"-(t';*7L, 3 3 3-xn-yN;l. 
J^JVr. 3 43---^-^\ 3 4 5■■■m^X^^"■/y\ 35 1 
••■^EP, 3 5 5- -Xn 'y hff^^ru 7 -f X, 3 6 1--7:^'X 
aS&, i^Pg\n, 3 6 3---*2£i^-V y h5r7>'N';k7', 3 7 
l•••t»•^fi>'^V^7', 3 7 3" XO-y h/W\';l'7*, 38 1, 

3 8 3■••d^^>'^°>-^yx, ■7y;><-^, 385" r?yb 

3 9 l-"±S:j^v-r7h, 3 9 3-T^l^^-v 
7b, 3 9 5-U7b'i', 4 0 0"«r-by7''J, 4 
0 3-'>x/'NS^*ffl, 4 0 5---75yi^", 4 0 7---X 
■r-y^N-^:— 4 11, 4 1 3-"<0— X, 4 2 0--X 
h^-fr^r^-b, 4 3 0-'^x>'\^i^/U7h7-f y 

4 3 2-;</"^ HX^-y H, 4 4 O-t-rJ'a-f 
■feyyj, 4 4 5--4'S3T, 4 5 3--^n, 4 5 7-- 

i^-yyi5'gp«, 3y^i5':?'v^-\', 46i -mmim 

4 6 6 --AP, an, 4 7 l-b-;5'r7>f;l', 

4 7 3--b-^^3S, 4 7 4-m2«^Wtl^fl!!!a5i5>, 4 
7 5-U-KI8, 4 7 7-»AaP^, 4 9 1 -j?!!®^, 
4 9 3 - xayy'-H«, 4 9 5--byiJ-, 5 0 O-iS 
^^J^a^fiJ^A-^Vl^, 5 0 2---ilttm^-\'^^;t', 511 
•••b-^V^-^^, 5 1 3"-Sii«i^'i=SSg, 7 0 1---S-^ 
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9 2 6---b'T. 9 2 7 — 9 2 9"-|^|[BiS 



mil. 9 3 0-'-W-iR{tiS^itm. 942. 944. 94 

1 ooO'--h^y'jxi^. ioo2--y- 

mm. 1 0 08-K-rf^««. loio. 1012- 
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110A-^X9. 1106---F-7l^ 
mm. 1 1 0 8- -*i^^^4-;UX h vrMJ*. 1110 
•'•^^vr®. 1112. 1 1 1 4---T>^s;>fx. 



[HI] 



[SI2] 



, <50 xTO 



-65 



L ,273 



/II 20>f2J 





KM 



[EI3] 



TEOS- 




.JIO 



(48) 
[04] 



!»gB^ 10-178004 





I 




(49) 



10-178004 



[02 3] 



586 





NO . 







'588 



P(k+t) 



iSii<75;-SST{k) 



580 



•582 



167 




(T'deslk) irCk)) 



■594 



his* 



^596 



p(k+i)-p(k)A<ia«]|5I)S 
M3&$ffit.^-cm^P(k+1) 



>590 



.598 



P(k^-1)-P(k)*<fiS^QRBS 




1004 



[03 11 



FOX 



"^000-^ 
1004 



1006 



[[132] 
<002 



FOX 



-looe 



lo; 
roo4 




(50) 



WB^T 10-178004 




[117] 




(5 1) 



nWi^ 10-178004 




(52) 



'^mW- 10-178004 



cms] laiei 




(53) 



^m^l 0-178004 




(54) 



10-178004 



[024] 



CI1351 



'200 



7i3 



'^711 



721^ 



731 



715 ^57 



-717 



---707 




/ 



H02 



,1104 A ^H04 

-Jloe ■ 



MOO 

[04 0] 



il06 




7^ 



1104 



[027] 



[028] 



273 



280^47 









55 




. 812- 



614 



ZZ5 



804- 




806 

813 



816 



/ 



[029] 




[03 7] 



-1108 
1100 



[038] 



lUO 



lIOZ 



HOB 



IfOO 



(55) 



10-1 78004 



[03 93 

^flI8 ^1116^1120 /IIIO ^Ifl8 ^JII6^D20 1104 



[135 5] 




[04 2] 



[043] 




4D0 500 600 TOO SQO 900 JOOO 



[0471 




BSQ Bwt.waix^-^'ij-voaa 

-o- 1.901% - 
-^5.024%- 

-^e.[3l%- 



Rm looo'C/eosEc 



0.2 0.3 
(um) 



0.4 



QS 





















































{» 

p 

p 


























p 














































































HNNN 






MmNN 









.05 .1 .15 1 



JZ5 



[048] 



1280 < 

!240- 

1280- 



[053] 



1 

1 
\ 

\ 




I 

1 




~ r \ 

- — {\ 


^_ 


^ 1 1 

. 1 1200 
1 1 




-o-900»C 
950«C 
975'C 

^ IGOO'C 



5i Bfft%-6.I3I 



0.Z 0.5 
(am) 



0.4 



0.5 



(56) 



#ga¥ 10-178004 



[044] [0451 




[049] 



[046] 



.05 



0iismmffo»t HUKmmn mm mu k 





1500 


s 


1200 






m- 


900 








600 








300 



Qt 

aso 



J .15 



.2S 



BWI%- 6.131 




900 950 /OOO 

RTPSJ* Cfe) 



[050] 



1050 




RTPB*W 
♦60 SEC 



8WT%=6.I3I 



OJ 0.Z 0.3 0.4 

(jim) 



as 



(57) 



10-178004 



[051] case] [057] 




[052] 



(58) 



10-178004 



[054] 



It 



0.4 



0.0=, 



mm 1 iftMtt 



4500 



0O6 



-OIO 



4500 40OO 3500 3000, 2500 2000 




4000 



3500 



300O 



2500 2000 
atlk (CN~I) 



JSOO 



rooo 



500 



[058] 



2 0.5 

• a4 



03 

0L2 
0.1 



4500 




4000 



3500 



2500 



200 



150 MO 500 

0 0 



(72) ^0^^ 



F 3131, 13x>j'- 



-t^- y-tf'. K^-^'T 6227 

(72)^03* XU^ 



